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PMFACE TO THE SECOND ‘EDITION. 

spite of the tr^endous elTects of the Great War on th 
cotton wdste ifidnstiy in all its connections, the ori^'n'al con 
tents of the first edition of this work have now iie(ided*onl; 
the, addition of a few footnotes. War-time conditions. at 
tracted intense inUTest to the uses of cotton waste, and th 
author has been gratified to learn that this treatise ha 
played no mean part in enli^^htening many people on matter 
demanding practical attention in regard to cotton waste am 
its treatment. 

Condenser cotton waste spinning has exUuidcd and i 
extending all over the cotton textile districts of the world 

While the revisions of the first edition of this treatis 
have been almost nil, the book has been greatly enlarged b 
thetaddi^on of chapters dealing with many important mattei 
omitted from, and giving extended tileatineiit to matters nc 
sufficiently dealt with, in the first edition. 

The book has filled a place c^^*ts own iu^ieAtilc literatui 
and ^e author has endeavoured to increase its value to th 
industry oy adding new chapters. 

The thLnks of the author anof publishers are heartil 
accorded to the various machine making firms who ha, 
kindly in the illustrations and descriptions. In evci 
case names 9f firms have been stated in ^hc text 

THO^Ari THOKiVLEY. 


Ajml 1921 . 




JWEFACE TO THE F[RST*EniTIOiV. 

This tr^liae upon cotton waste is designed to be of sei^ce 
to VI who are directly or indirectly concerned with the pro- 
duction, uses and treatment of cotton waste in any of “its* 
forms. 

The master, manager, or foreman of any ordinary cotton- 
spinning mill will find in these pages many notes and dis- 
cussions relating to the productiont characteristics' regulation, 
and treatment of cotton waste in his own factory. 

A section also is devoted to a description of the weeing 
and general uses of yarns spun fimn cotton waste. 

The work, however, deals spdbially with a description of 
the machinery and processes involved in tfie cleaning, open- 
ing, carding, iuid spinning q{^otton Wltfte* and it may be 
reasonsMy claimed that the tr&tmcnt of the subject is full, 
Gomp^ensive, and cletailed. 

Particularly are the processes f or 

the productlbn ^f condenser cotton waste yams explained 
^herein ; and certainly no ope interested in this line of*work 
%ught to^e witiiout this treatise. 

tit has the aim of the author*t^ prepare a treatise 
likely to pro\e of practical help to persons connected with 
afpiost every section o| ou{* gigantic cotton trade, so far ai^ 

the waste aueslion Is conceded. 

vii 



i*BEFAC1S TO tHE l^Asi' EDHION. 


viii^ 

In these ditys of keen compotifion and strict att4ntiG|)i to 
detail, no (me can afford ^to neglect the (juestion of wastOf 
whether it be in direction of reducing its amount, or 
applying it more and more to useful and profitable purpgses. 

Tho thankfFof the author and publishers We due to |hoj|e 
firms who hire supplic^d soihe of the illustrations, and whose 
names are n^ntioned in the text. * 

'rilOMAS TlJDllNLKY. 

lioiim, , 19 1 ‘J. 
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tity of bobbin waste in oi'der to deooivc ^liose in higher autho^ty^ 
as to the amount of ijobbin waste thab was made, ^his practice 
had been going on for Yeara befone it was bnsjly cx]K)Hed. 

Formerly it was^the usiiiil thing, even for usei’s of average 
American cotton, to work both Uui taker-ins and JLhe cylinders of 
carding engines without nnderaasings, and to extract doubl* or 
mora of thc*pcrcentagc of fly than iH*now acoept(»d as% basis. 

Wo expect 1ih(?se aiiiclos will more than serve the^pui-poso of 
showing the huge impoilance of projxirly iiigulating the amount 
and character of th^ waste tliat is mtulc in our spinning nulls, 
and also of utilising to the liest adrautage the W’aste that is un- 
avoidably and necessaiHy made. On the other hand, we show, 
that it is easy (uiough ^ reach a foolish exti-eme in using up too 
much of the soft w'aste in our own mills ; hut it is quite as un- 
i)usineHs-like to allow too much waste to be made and sold at a 
big loss. 


The JiUtirhuj-’livmn. 

lladly sot and badly conditioned machines, careless and un- 
skilful worlqK'ople, and incompetent administration often cause 
much more waste to be made than ought to lx;. Speaking 
generally, the Ixile In’eakers, ho])|iev fetMlers, openers, and scutchera 
should^ pi'oducx^ ver}' little. fly indeed^ Ihest; machines and jirocesses 
being concerned in extracting* Ihe luoi-e glai'iTig and heavy im- 
purities aud uiidesii-ablc matter, such as sei^s, guiilds, l(>af, stick, 
and other dirtf Kveiy ^ffort ^ould be ^ferted ’to obtain and 
work up5h the golden mean of e.^mctiiig the maximum of such 
undesirable rafuse witlf the minimum of gopd fibre. For example, 
it is vml uiideiftood that the bioad principle with ntgard to lx»ter 
bars is that if the spaces between them are too wide, the drop- 
pings will be iioo gch or too full of fibre ; the opposite extreme 
of close spaces may remedy this e^l, (ut care should he takgii \o 
4 (ive the sand, dirt, and seeds every I’easouable opportunity^of 
escaping, Mtd ftot being allowed to be drawn back ag^n into the 
oottiKb by the air currents. Jn this connejtfolli it is probably one . 

curious features in regard tef openers and butchers 
that the air current is usuaUy permitted to entor^ostly through 
thfe very same bars betifeeu*tyhich ftiost of* the impurities^ are* 
driven. Appi^iMly, it is^ glaringly anomalous that we should 
wosk under Aich oonditnons that the emission of the dirt is 
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^ rcj^tiicted ai^d chocked the admisRion of the air required to fill 
the partial vacuum cauBed«hy the fan. Ar a matter of fact this 
has often })een noti^, and our machine maktirs have often at- 
U*mpt('d to introduce fn'Kh pOHitions foi‘ adij^itiin^ the air lathci' 
than at the better Imrs. All experience, however, indicates that 
thjr.jK the Ix^Ht ])ointfor air admission in s^ite of this disadvan- 
lajje, and it theiofoi-e IsicorSeR incuinbj*nt upon all*canlers and 
inana^»ers^ b<^ sui-ft they have such a well-baffin&Hl fan draft or. 
ciiiTont of air in eacdi machine that the* special n*qiiii-(*ments are 
fulfilled to the liest advanta;i:o. I’or fXj^iuple, it may easily ^ 
hap})eii ill a scutclu'r that a tan drafi is so weak that the cotton 
is not hrouj^ht fitK'ly away from the IxMilor to the cap(*R, and 
jioilioiiK of goixl fibre are cut by excessive treatment, or are driven 
out as wasU*. On tbe oth(*r band, if the air ciinvnt coming; 
through the boater Inns is too slronf; it will not allow the liebter 
Thi purities to pass through th<* liars, and the cotton is not suHi- 
cicntly wel| cleaned, (iponers and scutchers should he manipu- 
lated so that very little waste of any value is oxtructtHl at an) 
stijwe, i*xc(}pt perhaps Ix'low the leaf extractor liars, and yot nearly 
all the lioavier inipuritieK must fx* taken out befort* the cotton 
leaves the lilow'-rooni. Numerous tyjies of f^rid have Ixx'n mo«i 
or less used Ix'tw’oeu the heatei’s and cadres, Imt after all these 
experiments thin wixiUKhl-iiwi hai-s, or thicker cast-iron ones, 
apptxir to leci'ive iar and aw’ay tfir most adoption ('ither as Iwater 
01' ca^e Ixirs, thuithin wTOUf{ht-iron liars costing morc'^ lint iinili- 
ably giving tbe besC'ri'Hults. 

l/tr/ews Kmth of ColUm Wastn Drojijntuju. 

At this stage it will lie profitable to hri(*ily describe the 
various kinds of w^ste fircxlueed in a blowing-room, taking them 
in proper sequence or order of occurrence in ,the, rtiill. The first 
droppings or waste taken from the very earliest stages exhibit an 
eflronudj sandy character. This is the case, for example, wi^^‘. 
much of ^le dirt and waste matter taken from b(^o\v lihe bars of 
the cleaning jiortioA (if the long exhaust feed trunk, whether this 
dirt be i^moved by hail'd or by the ahtomatic and slowly moving 
self-cleaning liftlice sometimes fitted inside these trunks. This is 
agiyn the case with* the dirt taken Ifrom' below the feed-box of *the 
hopper Imle breaker. There is scaipcly any‘io(^d taken out at 
this stage, very fine sand or dirt forming the bult of the weight 
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along with a fair proportion of bits of aleaf and stick, the whole 
being, so to speak, held together by « very small jleroentagu of* 
fibre, which apparently clings to the diiii, aijfl is taken out there- 
with. The writer hi^s made close examination of such dndppiiigs 
or dirt, and apjmrently the small percentage of fibre extrected at 
this ]}oint is composed of some long fibres as wefl as shoit cgj^es. 
Neither in tbe long exhaust fend *runk, nor at the* feed-box of 
the hojipnr is *any definite means made to dave out, beat out, or 
pull out any of the waste or dirt, the latter lieing simply allowed 
to full out and past^ through liars in cast's when; it is suilicieiftly 
loose from tbe body of the cotton. This explains why such 
a small ])roiK)rtion of seed and such a largt' proportion of sand 
help to make u]) the^ bulk of the waste extiTicKid at this ])oiht. 
More open bai’s and slower [Hissagt! of thtj cotton may have some 
tendency to extmet a iiigher jierceutage. of impurities at this 
stag(‘. Tt may also be, pointed out that juissing tbe cotton thrQmnli 
a bale opeiuu* or a lattice fecxler prior to its ]>asflage through th(! 
long exhaust feed-trunk, will not only enable the cdtton to jiass 
more easily along the tiniuk, but also open thes cotton suHiciently 
to facilitate the falling out of the dirt in the trunk. From unHcr- 
neaih the inclined sjiiked lattice of the bale breaker may be 
gathered a small percentage of the smallest sand and .dirt, con- 
taining' [)«Hsil)1y even a lower pro^rtion of fibre than that from 
beneath the feed-box bars of tke same machines 
• 

* * ** Ji 

fnirn Cr 'kjhion OJftgwr with no-pjw * Feeder. 

From beneath the1l)ars of the delivery^ box or stripper roller of 
the hop})ei» fdbder a certain amount of waste may be giithered 
which contains more seed and fibre than any waste made at any 
previous point, ^utiirally the amount of sand dropped at the 
hop]^)er feeder is much less than f|jpuf the l)ale breaker. * ■ 

^ H is well known that it has long been the custom Jbo app^}' a 
•small poiVu)^e beater to the feed part of a vertical Crigbton 
opener in order to prepan? the cotton for obtftining th^full benefit 
of the cleaning and* opening actions *i}f the vertiiKl beater. 
Beneath this small porcupine beater are placed^transverse grate 
IArs,.and a fair propoi^lou t} undesirable matter is extracted at 
-this point. {Mually ooutains a percentage of all the imptfrities 
present in rlw cotton, nob as sand, leaf, seed, and short fibre, 
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but'ooinpared with the diroppiiigs beneath a blade lieater contains 
leW'er seeds, Although quite much fibre. ^ 

From the lai ge d^rt chamber surrounding tlie vertical beater 
itself W(i naturally obtain a coinpamtively Jarge pi-oportion of 
undesirable matter of all descriptions nsuidly present, but 
again We may *uauall\ note a lower jiropoilion of seeds, and 
jierlmps a highei' pioporiioii 6f sand, as compared wifii the blade 
iHialej'. The blade Ixialer a])pareiitly possesses the property of 
driving out^the heavier substances, such as seeds, bcsttcjr than the 
steel knives of the porcupine or (Vightcn.^ Natumlly a git‘at 
)iroportion of sand and dirt has alretuly escajijxl when the notion 
r(>achcs the bbide 1 abater, and hence the droppings fmm IxMieath 
Ihtf grate bars of the blade beater ajipear wdiiter and more full of 
setid than the droppings from the lai’ger heater. 

The grat(; bars surrounding a large (Vighton beater are madt; 
oCjrfTerent shapes as per requirenumts, As a mutter of lirst cost, 
the cheapest Imrs ar«i those cast in sections, which can he ix'adily 
put iu plae6 or taken out again. The alternative! thin vvionght- 
iron bars take a good deal of handling, but tliert! are ptK)})!!* who 
insist on having them. The section cast-iron bars are made 
with smaller apertures and tliicker metal facings lietween the 
apertures when it is required to restrict the amount of waste 
extracted at this point, the thickest metal and smallest ^ holes 
being used iu cases where the Crighton is used for the re-ti'eat- 
mont of cotton .w^ste. While refemng to tlie different kinds of 
waste extracted frorti'a Crightot* opener and scutther combined 
we may say that it is iiecomihg the practice to use inch 
diameter porcupine cylinder instead of K inch diameter, as 
was formerly the case. 


Sculcltei Dri}]i}nwfs. 

•AsMiefoi-e stated, the dro^piqgs from beneath the blade Water 
of %sSutcl^*r prosent a (wntrast to ijny other waste in respect oA 
containing such a large proportion of seed, this heifig wue either 
of the finisflei', the iatermodiato scutcher, or when » blade beater 
forms par^iof an opener oombination. 

In the write*- 8 opinion the blow oi a blade beater is more 
searching than that .of any other fpJm, Wd oei*tainly more.thali 
the 4Sinch knife or blade, now almost uuiversall^ adopted on the 
large cylinders of openers. At the sama-time thereSs little doubt 
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that this bliide beater is more likely ta cut or injure the tihi'e < 
than almost any othe.r form used iik connexion with an openet* 
for cotton. For the latter reason some ^sers of long staple 
cotton have ceased |o use a blade bcattT at an) position^ and so 
long as the seeds can h<i extractcid by the extj’a use of hoppers of 
porcupine beaters there is much to be said in favour of^this 
system. For all ordinary cottons tt is thtj opinion tof the writer 
that at least one*lila(le iMiatar should Ik; used because of its more 
decided and searching action on the cotton, and ^here Iwing 
scarcely any possilnlity of any jiortion of cotton escaping repeated 
and powerful blows from a blade I’eaching the full wddth of the 
machine. It is a curious fact that in examining the waste be- 
neath the bladii beater the heaviest waste, such as seeds, will he 
found to be driven into the farthest corners of the dirt ))ox, this 
fact being partly due to the ease with which such droppings can 
overcome the resistance of the entering air, and partly due tj|^e* 
ability of the beater to drive a comparatively solid Ixxly like a 
seed farther than such light substances as cotton fibi'es. C/Oin- 
pared with the total weight of droppings gathered from beneath 
a blade licater, the prof)Ortiou of fibre is distinctly small, but 
there is at this point a good proportion of bits of stick and bi-oken 
leaf. 

« 

Tke^Leaf Barx. 

The waste immediately following the beatt^- droppings is that 
from beneath*the bars which iilbnd from' the be^r to the cages. 
It is db'stomary to apply a dea^air box beneath these leaf bars 
for the sole purpose of preventing the ^admission of air at this 
poinf, wh^Bh Would be likely to interfere with the free passage of 
cotton from beater to cage, and also to give a better chance for 
leaf, short fibre, jr any impurities to drop out lictween these leaf 
bars.* As a natural result we find l)!ie w’liste at this point to eon- 
tain a good deal mom fibre %nd a good deal less seed in projfoijtion 
to the total weight of the waste, than at the beater bars. Partly 
because of having a comparatively small dirt box between the leaf 
j)arf^and the dead aiV Ik)x it is custoniaip^' to drop the bottom door 
of this box every tw'o or three houi-s, and this ch^‘cks the tendency 
t>f &y to choke up the l4!af bijii. « 

All kind|[^ patent liars have been tried at this point, bftt it is 
doubtful whether any liatter cleaning bars can be used than the 
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wrought-iron onen. If Ivd iravorHely aci onn the machiiio there is 
{)er6ap8 a better chance for ^ihese bars to sciupe out the sand, hut 
some people prefer ^hem to bo laid at right angles to the cages, 
or parallel with the sides of the machine, this at any mte being 
the contrary method adopted for the beaU'r bans. * 

Jj^'oritierly, instead of these stationaiy hsaf bars, Messrs. Crigh* 
ton used a v#ry slowly travershig lattiw*. and this tmvefiing lattice 
is now applied ofh-iuby a well-knowa machine firn^ l)eneath the 
ordinary bars, and additional thereto The ol)j(a‘.t of this tmvelling 
lattice is to dispense with the nectsssitj for di-opping the door 
every two houis or so, since th** diit drnp|3«‘d on top of th(! lattice, 
drops off and the floor as the lattice ci eeps slowly round. 

T/ichw-in Fly. 

Thej-e is a cloi-*.* ri'seinhlance between the ilro]j])ings gathered 
•"fravi beneath the, I iokeiMn of a carding engine and that gatheixid 
from tlui vaiions positions of an ojamer or scutcher. As a matter 
ol fact, the liokei-in may be descrilxtl as the Iwiater of a card, 
and more especia.ll) so since the metallic taker-in displaced the 
old ll^ath<5r covert d takej -iii. Vro)X)i’tionate to the total weight of 
^Yaste extracted at this ])oint. there is moi'e Us or waste iihi’e than 
sand, leaf, or seed, as comiMired with tin* opein*!- or scutcher waste, 
and prolwbl) the chief explanation of this jjoint lies iij. the fact 
that the vast hulksof all the imptu Hies has already l)eeu tfriven 
out in the hlowvn|*ruom machinery. Beneath the licker^in is the 
final position iq cattCiA-spitinirgVuachinery at which we may ex- 
pect to find any quantity of sand hr secjd, or other heavy im^Juritios, 
although the total weight or ])ercentage of w^aste made at this 
point is almost always less than tliat exti'acLed'by^the "IfiatB. 
Either flat stiips or cylinder strijjs contain an infinitely smaller 
pi-oportion of sand, Ipitf, or other impui ities than licker-in drop- 
])ings,^vlii]e at the same timfl there is a much gi’oater proportion 
of |jy*or Ijju-e in the former, l/ick^r-in droppings, when good,, 
UTidercasiugB with close l)ars are used, are not really •f’Vary much 
moi'e value fh waste spiiming than are some of theewastes from 
the scutchir. On the contraiy, the otheit, wastes of a oard, 
whether they card front fly or an^^ of the strippings, are of 
considerable value in jyaste spinning^as vltste goes. 

Thirty or more years ago, before the dotice of tee^h Bennett, 
of Whitfield, Glossop, began to be applied to carding ongmes, ij«. 
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the feed plate, along with the metallic taker>in, it wan customary 
to allow all the droppings f]*om the liaker-in free sodpe to fall'on' 
the floor, and not to pnwent this by underc^siugs ; and in those 
days licker-in fly wat^ of far more valu(i for the pui'poses of waste 
spinning than it is at present. 

. If we examine a canl itack full of waste we shall find the uyper 
fiortious I’easonably'fibi'ouH, with thh bottom portionc full of the 
heavier iin])ui'ilic^. 

Tlu> Heater Bars of Openers and Srnteliers. t 

•J'ronahly no ])art of an o|Kmer oi- scutcher for cleaning and 
opening cotton has h(ien more tht* subjj'Ct of discussion and in- 
vention than the gi'g^tc bars IsMiealb the scutcher b(‘ater and 
Ix'iieath the lii'St iKutioii of a horizontal opener beater. Tins 
number of bai’s to be used, the exact shap(t of these bars, the ex- 
act angle of the bai's. thcur distance apail fitim each other, ^’id 
their distance from the. pith of the l)eat(U' have Iwen frequent 
points of discussion, and many ariung(*im‘nts have been exjwii- 
mentwl with. 

A question one may reasonably ask is, Why have coni|)aratively 
thick cast-iiou Imms lieeii so often pix*fern‘<l in ])laoe of thinnei’ 
bars of better material ? It is a matter of bict that scores of blow- 
ing-room machines have recently bftjii fitted with thin steel bara 
Wneath the btjater, such Ijars having originated ftbi-ood, and brought 
all the way to our Lancashire mills. I’he practjce* in such a case 
is to take out fhe existing bars«^neath the 4)eat(»r<^ ])laoe a spiked 
comb l&r next to the fetMl roller, and follow this by possibly 
fourt^n or more thin^teel liars on a scutqbtu’ oi* a greater number 
on an opeiier. • The comb bar may have ])Ossibly one itiw of spikes 
for St« Islands, two rows for Eg}’ptian, and four lOws for other 
cotton (see tig. 1 , ^ 12). 

Tliere can be no doubt that ^he*iiitrodiiction of these ^tent 
•abars has frequently led to cxtm cleaning of the cottoi^ when«the 
same hoE^befti of a somewhat dirty diameter. Special jiaokings 
, aroused at the ends of these liars to give*ttiein a siiitalile angle, ^ 
and there are one ov two little special* details of aiimngement. 
Apart from all this one ie^led to ask — Why have our English 
d{iinaer8 not insisted off thifh steel bfiater bam being supplied by 
cur machine^ Wkers, instead of the oompamlively clumsy thick 
ones we often tind in We are indin^ to think our spinnere 
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would have l)een willing 4o piiy the extra ooat if they had realized 
*the extra lieWfit resultinga from having more cleaning' edge? in 
the flame space, and yet bettor o))euingfl for the dii-t to efloupe. 

It tiiay 1)0 laid down in a general Ktatepumt that what we 
want in heater liai'H is the provision of the maxiuiuui number of 
cle{\^)in/^ bars, tAe l)eflt shap(^ and angle of hars for pennitting the 
eflcape of the dropjiings. antP for jK'rinittiug*the air fo enter for 
the fan dnift, withant also (HM'Diittiiig any rc-tfmwing-in of the 
dirt and iindesirahle matter. Thick bill's do not lend them- 
Rolfea to the liest altaiiiiiient of these desiiabhi featun‘R, especiiifly 
when uswl in the vei^ limited spaet* availalile lietween the fet*d 
rollers and liottom of the heritor chamber in conne.xion with a 
double- or trehle-hladed scutchei heater. If^ cotton is to he per- 
manently at a higher level of prici^ — then greater atU'ution must 
be devot(>d to heater liars, leaf Mu’s, lieker-in iindt'rcasingfl, flat 
‘ 8tii«ping plates, and any points which gi-eatiy alTcct the quantity 
and character of the waste mode at the blowing-i'ooin and carding 
machiuer}'. * 

We also w'ant beater liai's so fitted into position that it is almost 
impossible for the angle or adjustment of tiut bars to be disturbed 
during working, and we arc afraid some of our sfunners have 
paid rather too much attention to cutting the machine makers 
down in price, and too little attention to such important ^iuts 
as these. As a rale a machine iuJter naturally likes to make 
machines that lie^can be proud of, but he may as well shut up 
shop if prices do ndt* provide a»«easonable profit* and spinners 
should remember such points as\heBe. ** 

An important point to roniember is thc*'effect on the air cur> 
runt of any alterations in the heater liars, and wo lire^f opinion 
that this particular feature is often overlooked. If the heater 
bars of a scutcher are so altered or changed thu^ a greater volume 
of oir'ean find its way throftgh^the bars, this is bound to exercise 
an gfilect op the air exhaust problem. Cases have occurred wher(^ 
much trouble has arisen in this particular direction; <»We have 
never to foi^t that \9e«hav(‘ the apparently anomaleus procedure 
of the chi^ intake of air on a scutcher eccurriug at the.veiy 
beater bars through which the laT^r^propoi-tion of the heavier 
irajiurities are exjielled by vibe foiiA of^thc beater assisted liy 
gravity. As a matte]- of fact, the intake of air aMk^ point is of 
material- service in preventing the escapwof too miifeh good fibre 
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along with the undoHirablc matter. Experiment has demonstrated 
that no hotter position for the intake of air has yet heeu found,' 
and it is no haphazard reason that is responsible for the apparent 
anomaly. « 

is a curious fact — attesttid to by pei'sons who have watched 
the actual occurrence — that some of the light<T dirt expelled (j^om 
the upp(‘r t)ars of an o}iener or scutcluir, has often hfien attracted 
hack again into tRe good coMon at the lo\re» Imrs, and therefore 
the angling and adjustment of the bars should Ite such ns to 
• ])r(!vent this. Tn sojpe cases division plates have been introduced 
with advantage between the upper and lower jjortions of the bars, 
and this point is fierhaps worthy of moi'e attention, although 
BOint; firms have disc>|rded the stime aft4‘r trial. 

It need hardly be said that apart from the kind of Iwr that is 
(imployed it will usually \ye found the bett(U' practice to have a 
reduced angle and closer bars for the cleaner cottons thaWor^ 
dirtier cottons, but after all this usually only means taking out 
one or two bars for th(} dirtier cottons, leaving fewer bars to 
spread over the same grate-bar area. 

Probably the leaf bars between the beater and the cages are 
of less importance than the beater bars, but even these have been 
the subject of much experiment in regard to shape and settings 
although after all a favourite type ik the thin straight bar. 

j -» 

The Schaelibaum Bars. 

• 9 • 

Bcferring V) the figpre, wnich represimts the arrangement 
complete, it will be observed that the cotton is drawn by means 
of th^ pedal B and leed-rollur A to the, boater D, which latter 
revolves at thfi usual high speed. The cotton is pressed against 
the beater and taken away by the friction set up. It is assorted 
that by this mean^ the cotton is not subjected to a sharp blow, 
because of the rapidity w'ith which *th(; beater arms follo^ each 
••other. The friction thus set up electrically excitet^ the %hres, 
and cauSks *them to form into curls or coils. These latter are 
taken out b^p the comb E, which is iixe^ ftndernoatf! the pedals 
B, the pressure of the beater causing the fibres to pass rapidly 
through the points thereofc;^nd to ensure this *work l)eing done 
Aioreughly, the comb i^madt in one pieces (Connected with this 
comb is api IRgle-iron F, which steadies and strengthens the 
piate. The latch-edge J)ars follow immediately after the comb, 
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and are laid in segmental brackets supported from the sides 
of {he machine. At the end of the grid a dead-plate M is fixed, 
which is perforated ^ as to allow any light dirt to fall through ; 
and I to* prevent any draught at this jwiutgthe apace below is 
made air-tight. Means are also provided for regulating the 



draught alwut Ah^j grid, so that this spaces l)etween the bars 
are always freci for like dirt to pass through witlibut danger of 
the cotton going along with it. * We may add that the ifxing of 
the grids to oidinar}' machines is easily tlone, and nee^ not 
intei-fere Avith the ordinary mill arrangements. 

Tfisttwj for ^V^vste. 

d^t Us important in a spifiniqg mill that the exact weiglit of 
cotton pastyad through the various pi-ocesses should be reasonably*^ 
well recorded. The weiring of all finisher scutchef luf^ affords 
in a way oSe method «>f totalling up the weights, 4)ut it is i!ot 
a customary thing to weigh the cotton at different stages sush as 
cards, *oombers, draw-frames, and fly-fumes, as this would be a 
• ^ V , • 

’ reader is roferroJ to Messn. Dobflnii & Barlow’s ]^19 arrangemont 
of beater bars as sliowu in the appondiz. In th^ caw theiSuM are extended 
to the first half of up-stroke. * 
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very troublesome thing to do. Dependence rathdr is placed upon 
testing for ^Tiste in the blow-room, at the cards, and at Ahe 
combers. ‘ Also upon the calculation of weights put through 
based upon the readings of the indicators it the various bobbin 
aud*fly-fraines. * 

Finer the counts of yarrf B])un, lower the weights put Jihrough, 
and more ‘highly ^-iced the raw sotton and spun yarn l)ef!bme 
and the more hk(‘ly will jt hii for inteiincdiate weighings of 
material to lx: profitable. Oomparisons of weight of «otton used, 
aTid weight of yam obtained frem 8])indle point, extended over a 
sidtable period of lifbe, alTord a proper indication of the peiwnit- 
age of waste over all. The waste returned from any set of 
machines may alToj-d a metlKxl of testing the waste ))er cert 
locally. * 

CikUmUiiiom on W^axte per Cent. 

On numerous occasions the writer has l)een written tc- And 
spoken to with regtu-d to dilliculties connected with ]Hircentage 
problems. Two or three calculations aVe given below which will 
exemplify one section of such problems. It is in waste and w'ages 
calculations these points l)ecomc of most importance. In actual 
practice in spinning mills it is a more or less frequent occurrence 
to thoroughly clean the openere, scutchei-s, and cjvrds, and to j)ass 
a cei^JiiuVeight of new cotton through the same iu ord(*r to as- 
certain the amount of wastl^>e due to drojipings and invisible loss. 


C/IM I. 

100 lb. weight of n(!W cotton is passed thj'ougli the opener, 
scutoher, and card, and there is a loss of 4 })er cent in the opener, 
2 per cent in the scutcher, and 6 p^r cent in the cai'd. Find the 
loss in lb. weight at each stage, and also the total loss per cent. 

.!> In the firsl operation it is clear that 100 lb. lose 4 lb., since 
this equals 4 per cent. 

2. In the scutcher, however, 2 per cent loss dois not ffiean 
just 2 lb. since 96 lb. lose 2 per cent. 

If 96 1b. lose 2 per ceut, what will be’ the loss iu lb. weight? 

- 1-92 lb. 

. . Avl) 

' . * • 

3. At the. fording engine we pass through 96 lb. less J*92 at 

^4'08 lb., aid this loses^^ per cent. What is the lb. loss ? 
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To restate the case ^'e say : If 100 ll>. lose f» lb., what will 
^4*08 lose? 


94 08 X fi 
100 


5-6448 lb. 


4. We have a total loss in Ih. as shown Mow : — 
4*0 11). at opeu(*r. 

1'92 Ik at scutcher. 

5*6448 lb. at card. 

% 


11*5648 lb. 

We are now in a |)Osilion to show whei-e tfie appai*cnt anomaly 
occurs that is often a little ]K‘r|)]exin|' to students and mill men. 
Ky the terms of the questioii we lose altogether 12 ihu* cent, and if 
we stai-t with 100 Ih. and lose 12 per cent we should lose 12 Ih. 
But we have shown that only 11*5648 ih. are lost. How is this? 

» The answoi' siliqily is that per cent loss is not equal to Ih. loss 
in actual figures at S(*.utcher hiuI card. Take the caid in )>articu- 
lar. Six ])ei*M}ent is lost here, hut clearly this is not 6 lb, hut only 
a little over 5.J Ih. If 50 Ih. lost 10 per cent it would not he 10 Ih., 
hut only 5 Ih. In this example, theiidow, \\v have the perccmt- 
age hgure gi'eater than the actual Ih. Joss. It is not 100 Ih. 
wliich lose 12 })er cent in otie 0 ])eration, siuci* tlie 6 ))er emit loss 
at canl is onl} lost on 94*08 kb., which is practically ^ Ih. less 
than lOU. * 

Casfl U. 

The position* may he stated second example whiph still 
more nearly appi-oaches actual mill practice, and is jirobably a little 
more difficult to understand. Suppose 100 lb. of raw cottan be 
passed through the opeuer, scutcher, and card, and losses are deter- 
mined as follows : Opener 4 lb., scutcher 2 lb., card 5 lb. What 
is the per cent loss in each case, and what is ihe total losp per 
cenf ? * 

k SincQiat the opener 100 Ih. iostf 4 lb., this is clearly 4 per 
oent. ^ ^ 

. 2. At the scutcher^ lb. lose 2 lb., what is the cent loss ? 

100 X 2 nno j* 

-gg — -» 2*08 |)er,cent. 

m * * 

3. ^y the time the cotton reaches the card it^jN^s lost 6 lb.> 
and therefore 94 lb. are put through th^^oard, and lose 5 lb. ip 
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waste, leaving 89 lb. of good sliver. Whjit is the -jwi’ cent lost at 
the card ? 


100 X 5 r on ' * 

= 5‘32 per cent. 

94 1 ^ 

So fajr evcr}*thing ap]jl!ara ver^ self-evident and simple. But now 
again we have an apparent anomaly. We have found the losses 
to be as belc^w - 


Actual 

100 Ih. fed to opener gives . 4 per cent = 4 Ih. 
9(i lb. fed to teutcher gives 2*08 ,, = 2 lb. 

94 lb. fed to card gives . 5*32 „ =5 lb. 


Total 11 4 per cent = 11 lb. 

The question is : What is the total per cent loss ? We at once 
say 11*4 per c(nit, as vre have just calculated and totalled. But 
we startiid with 100 lb. of cotton, and now we have 89 lb. left, so 
from this jwint of vi('w we would say at onc(5 11 ])er»cent repre- 
h(*nts its total loss. In a wa;^ it could be argued that both arcs 
correct. It must l)e noticed tlutt per cent loss in both examples 
totals higher than lb. loss. 

.\ third exiuiiple may b(‘ taken in which tin* coin}>ai'ison is 
taken right through a mill spinning ^lomlKMl yams. 

EAmyfe iii.--100 lb. of raw Eg 5 |)tian cotton is ])assed 
through all the pixxjosscs and naadc into yarn. Tt is found there 
are the following losses in waste •»— 

In the blowing-room . 6 per cent. 

At the oihrding engine . 4 „ 

At the combing machines l5 „ 

Frames and mules . . 4 „ 

Now ascertain thi^loss in lb. at each stage, the total loss in lb., 
and tfie total loss per cent. '' " 

1. In blow-room 100 lb. Jose 5 per cent, which equals 5 Jb. 

2. At the cai'ds 95 lb. lose 4 per cent. 

= 3 0 lb. losq at cards. 

3. At the combers 91*2 i*'- lose 15 per cent. 

• * • • 

**• eo®!*"- 

100 'j 




2S ]x‘i- cent. 2;r/3t' lb. 

The queHtioii natumlly asked is: ^V(‘ start with JflO lb. and 
iinish witli 74‘42 lb., so how can weslosc 28 jhm- cent'? The whole 
(•xijlauation of all tln'se cases rests on the fact that tlie losstis in all 
intermediate stages arc not made on JOO lb. weight, but on some- 
thing less. 

Hinnimnj of Wastat. 

in a ])aitieular cast* the following detailed and tabulated list of 
wastes from the various parts of a caiti was obtaineil freni good 
American cotton : — 

Cylirulcr and doffer stnjis 1 *0 pei’ cent. 


Licker-in fly . . .1-0 

(Minder fly . . .SI 

(’ard-box fly . . . '2 

I'^eed-reller waste, etc. . *0 
ria- stnjw . . 2’3 

Total . . (i-0 


This is a rather larg(T }}(;rcentage than isioftcm extiitctei from 
American cotton at the carding engine. Tn the casejl^of carded 
Egyptian, however, the percentage's often range higher than the 
above^ and the following is given as an actual example entering 
info j|[ie writer’s own experience : — 

(Cylinder and dofler strips ' . . I'U perjeent. 

El^ from beneath taker-in , . J-1 „ 

Flv from beneath cylinder . . '2 „ 

. Fiy from beneath cai'd-box . '3 „ 

Waste from clearer at feed-splier, ^tc. '7 „ 

Strips from the flats . . ** . . 3'0 • 


Total . . « . 7-2. 
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In these examples no account is takeA of invisible loss. 

It will not 1)6 out of place at this ]y>int also to give some idea 
of the proportions of waste o[the difTereni so^s to be found in all 
departments of a mijj, and again it will be done best by giving an 
aotuSl example. The waste fmin the blowing-room may coni(" 
under the gcmei'al term of dro))))ingH, and all of tAe, visibll w^te 
in the case under ncftice totalled H‘9r while in addition there was 
an invisible loss oT 1' 1 per ctvit. At the carding engine the total 
strips from the. flats was 2'H |M‘r cent, and ail other ^ard waste 
^ caAe to 3‘4 j>er cent^ C-oinixirs were not used in this particular 
case, so that no machine afk>v tlie card mode any gieat weight or 
per cent of waste. The summary will Ije best indicated in tabular 
form, as below* - 


Blowing-room visible waste .... 

3*90 per cent. 

Blowing-room invisible loss . 

110 „ 

Flat strips 

2-80 „ 

Other wastes from cards .... 

3^0 „ 

Total amount of liobbiii waste 

0-76 

Total amount of clearer waste, including under 
clearer of mules 

1-43 „ 

Card-room sweepings 

MO 

Oily A^aste and sjjinning-rooin smreepings . 

0-50 

Vfirious other items . , • . 

0-60 

ToUil . . . , 

\5-59 


It must not be taken that the foregoing classification of the' 
varioui^ kinds of waste is adopted by all fniKs, as the system varies 
somewhat with dilTtp-ent firms. Bad cotton, high speeds, careless 
or unskilful operatives, dry, frosty weather, the prevalence of dry 
east wmds, machinary out of order, and other circumstances, al- 
ways tend to inon^se the percentages of wastes, while the opposite 
^nditions tend to ro<luce the icmount of waste below what may lo- 
taken as a flEiir average. In cases where a spinning firm |l 80 winds. 

0 or rfiels the yirn there is the further item ^ reelers’ or winders’ * 
waste to be considered^ and this often is no mean con^dezation, 
as the yam having reached tkis^stage has had all t'Sie money spent 
on*it, and yet waste yarn will*i!bt command ad good a price as^the 
best card-rooni^Sstes. 


2 
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Cafdimj J^higitw Waste. 

Hovcrtiug briefly to tHe Rpecial subject of waste produced at 
the carding engint!; we may uote that this machine is the most 
prolific in the making of waste of any machihe in the mill, p^jpvid- 
irig the comlie]; is not used. The waste of a carding engine over 
all generally langes hetweei^ the limits of a|)out 4 pqr ceut and 8 
per cent, but, of course, almut IH or 20 per cen^ of waste is taken 
as a good basis for & lleilniann comber. 

Licker-in droppings am quite dirty, and often rix-al some of^he 
wastes or droppings extracted at the opem* or scutcher, hut all* 
other waste from this point ouwai-ds contains only a small proper- 
' tion of the worst impurities, such as sand, seed, hiaf, or motes. 

Kven the flat stri])pings and the cyliude r and dolTer strippings 
of the card, as well as the fly, consist for th(> most part of libre 
which is most useful for one purpose or another afterwards. 

Catfl Sfrijix. 

Broadly .sp(»(king, the waste from a ciuding engine is divisihli^ 
into two chief parts, fly and strips. Sti'ips am the wastes that are 
positively stripixid or pulled fituu the fine wire teeth of cylinder, 
doft'oj-, and flats hy the aid of special mechanisni. The term “ fly ” 
comprises practical I \ all the *vaste of a card that is driven ofl', or, 
so to H])eak, flies, off any of the working parts and finds jbs way 
to the fl(x)i: heneiith the Ixick, middle, or front jx)rtions of the 
machine. .Miovc! wv- niaj hav4 given a much fuller division of 
the cai'd wastes than just jneri,'l} fly and sti’ips. Apart from the 
droppings heneath the licker-in, which ip’e full of moles, leaf, 
sand, and other imdesiiahle matter, the othei' wastes of *a card 
present a much similar appearance, being composed Tor the most 
paH of fibre, which is by no means all of short staple. 

, (vard strips form one ofiihe most important items in tk« busi- 
uesK of a soft cotton W'aste dealer— indeed, the most important 
item apart from comber waste. It is good UBable..waBte, which 
is aftenvu'ds cleai^ and applied to very important uses, l^ing 
readily qpnvcrtible infp low counts of .yarn, especially when 
operated by a pp^Hir waste spinning plant. 

There is a very close I’esemhj^nce flwtween flat strips a^d 
cylinder or dofl'er strips, there being in each c^^e a fair propor- 
tion of motes, loaf, and stick present Jn the wastl', but not very 
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much sand, an the latter for the moat pait drops to the floor, B|id 
readily leaves the cotton when the fibnos are so very well separ- 
ated between the feed-roller and the licker-jp, or between the 
licker-in and the cyliider. 

Loiig Fibye in Flat Strips. 

A good propoi'tion of the strips *will be found to consist of 
short fibre, and really it is short fibre that we want to extract at 
this point. As a matter of fact, however, it is equally true that a 
•goo^ proiiortion of t^e strips also consists of a good fibre. The 
present writer has for many years past contended that the card- 
ing engine was a very imperfect machine in regard to its in-, 
ability to snnicienlly discriminate l)etweeu short and long fibre, so 
as to retain the latter while rejiicting the former. There is doubt- 
less considerable truth in the contention that long fibres adhere 
Ijetter to the teeth of the cylinder Ix^cause of their greater length, 
while the shorter ones will more readily move from the cylinder 
teeth to those of the flats : but there is no doubt that much good 
libix* also is traiisfened to the flats, and is then extracted as waste. 
In like manner many of the short fibi-es penetrate Ix*tween the 
cylinder t(!eth bett<ir than the long ones, and are not removed by 
the doiler, but remain to he cU^aiuMl oil as brush strips ; but it is 
only too tisio that luM'e also the action is more or less impeifect, 
and many good fibres tollow the* same jiath as these shorter ones. 
That the eard is utterl\ unable to extract the qptijor pro]K>rtion 
of the short fihAj, whatevei' the Settings ant? working conditions 
may be, is proved by th(j fact that* any onlinary Heilmann cotton 
combe^ with aveiuge ftettings and working conditions, o|H'rating 
on Eg^tiaii cotton, will extract something like 18 per cent or so 
of waste — nearly all of it beiug short fibre — after the card has 
done its best with t^e cotton. The trouble with the caid is that 
in makmg it take out a greater peitienfttge of short fibre, you*alAo 
itlmost invariably make it extract a gix>ater amount of sjj^ort fibv. 

As regards the flat strips, there are two principal methods of 
^ increasing the f)eroentagc of these. In the'fifst place, ^he speed 
of .the ^ts may be iyorcased, this being* usually followed by an 
immediate increase in the aqiount of flat strips, ft is well estab- 
lished that the flats uuddi avA^e conditions twill become reason- 
ably well oharAd with strips, however fast they are made* to 
traverse, and mere is no «uch law as that faster flats bring one 
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pmportiouately thinner *6trips. For American cotton alwut two 
inches ]ici' minute is oftemuscd as the speed for flats, and almost 
double that for Jilgyptian, so that on the aveittge a much greater 
weight of flat stri])s is piY)diice<l from EgyptiaTi cotton than from 
the same weight of American cotton. ^ The second chief method of 
iir juasiug the weight of flat sti*ij)s is to move the upj»er edge of the 
front or stripping ))late farther away from the cylinder. .As a rule 
this is a jn'ett} ceitain and very r«.dy method of increasing the 
weight of flat stiips, l)ut there is much dilTerence of opitiion as to 
why this particular eflTect should l>c prodiiqpd. Som(5 effect may , 
l)e exercised also ujxm the flat stnps l)y tlu‘ adjustment of the 
back )jlate above the licker-in. 

In order to get good clean work from ^he card, one of the fin>t 
essentials is to ketsp all the wire sharj), smooth, and level across, 
and also to have the stripping and grinding operations rogularly 
and efficiently attended to. if the various working organs of the 
luachiue, such as cylinders, flats, and doffer, are allowed to be- 
come overcharged \vith dirt and fly, or these parts are set too far 
fitjm each other, or the wires are dull, the quality of the carding is 
bound to suffer proportionately. 

The Strijtphtg of J^'lal Cards. 

The revolving flat cardibg engine has always succc^^ded in 
attracting a good deal of attemtiou -on the part of inventors and 
practical mill* n en, and there is generally some patcn<jed idea or 
other about this carS which is ^t the cqrrent monfent commanding 
the attention of the trade. 

Patent brushes for. clearing the flats an\l patent combs for aid- 
ing in the same work have l)oen intix)duced wit£ a great deal of 
success during the last fifteen years or so. 

For twenty years or so special forms of m^ibanism for finding 
ffatjt from their working surfaces have been applied, and their 
Illative merits and demerits have been discussed a good deal, c* 

More ^recently still various forms of strap forks for carding 
engines have received considerable adoption, and tkese again 'have 
been superseded in interest b}' the question of locking motions Jor 
the front stripfping doors of revolyiing flat cards. The present 
writer has never known of any o&br diSail of mechanism; or ftny 
form of patented device, that has so raj^idly and tkf^xtensively been 
made the subject of letters patent in *iconnexion with the cotton 
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trade than looking motions for the stripping plates of cai;^- 
ing engines. The subject has l)een ta burning one For long, 
many mills having had as many as half ,a dozen different 
motions under trial. • If a mill had forty cards they could'nearly 
have had a different motion on every individual card if they 
had been so dis]x>sed, although two or three of these Ibcki^g 
motions apparently' stand out as supenor to the greater proportion. 

More I'OGcntly, tin; attention of ))i'acticaU cardei's has been 
<lii-(‘ct{!d to the question of removing the dust created during 
»stn])ping of cylinder, and dolTer at the verj- moment when such 
du'it is being ci’eated, instead of ])ermitting the sam(< to settle on 
the machines and floors, and into the lungs and nostrils of the 
siripptrrs and grinders., 

llcfiioval of Slrijipimj Dud. 

Perhajis it is not too much to say that all the above specifital 
improvements and new device's, patented and otherwise*, are over- 
shadowed in interest hy thi» veiy latest uovelty of tlioin all in 
connexion with the j'evolving flat carding eugiuo. The question 
of dust removal duj’iiig stripping is such a very serious one that it 
has been the subject of discussion at mee^tings of the Trades Con- 
gress, and questions have lieen asked in assembled rarliameut on 
this p||rticular point. Parliarnentifty legislation has been made 
on this point to reduce the ovif. There are se feral devices now 
on the market for removing the stripping dust, i^nd a good many 
have bf'c.n morS or less ^doptsd^^ although they undoubtedly add 
to the a]»paratuK required in tlie card-room. But the latest 
claimE^t in this comihxion does a good ^cal more than removt; 
the dust created by strijiping- -it goes in for piuventing any such 
dust being created. 

A mem statement of the olaims made for the new device for 
stripping flat cards on the vacuum eyBicm is almost staggering M a 
^practical carder, and we will just itscapitulate these witl^ut in 
slightest degree committing ouraelves at this point as to the ad- 
visability of adopting the same. 

CZflMiM for Vac^mm System of StTi^)jnn(j Cylindeirs and Doffers 
• • • *qf%*Card8. , 

The olaim|fbftde by Cook A Co. for their new stripping melhod 
mgy be enumerated as foltows 
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“ The cAi'd cylindei-fi and doffera stripped entiraly by Rnction 
rotary bruBhiss aiii dispensed with, and nothing is brought into con- 
tact with the card wire. Less time occupi<Hl in sti ippiug cylinders, 
consequently more frequent strippings c}m»b(i made, thus obtain- 
ing the l)est carding conditions. N9 stripping brushes. No dust 
rittnoval plant necessary. No door locking motions required, 
N 0 damagt! to card clothing. 1 jonger life of card clothing. A great 
saving of time in i'.tri])ping. No stoppage of caitls. A gain of «S 
jMU' c(‘nt in pi'oduction. Better csirding. I ass waste and less laliour. 
No dangei’ of accidents with strai) forks or ^h:ILs when Btri]>ping."i 

Taking item for item and going over the list and (Mideavouritig 
to realize what each iU*in may mean, will servo to convince anj- 
one that in this new method of Htrip])ing the cylinders and dottei s 
of carding engines we are face to face with a dtwicci which contains 
great possibilities, and whose potential de,velo]>mont is at least full 
of interest. Thei-e aro many interests involved in the adojition of 
a device such as this one —some of them im^chanical, some alVect- 
ing the health of the workera, some alTi^cting the amount of labour 
and th(! w^ork of the optiratives, others altiKiting the quality of the 
waste, the quality of the work jiroduced, and last, but not least, 
the ventilation of the room and the cleanliness of the machimu-y. 

Duxl Exlraciion and the Wire Clothimj of a Card. 

, ' i 

It is to ))e p\'GSumod that a ceilain amount of dirt and dust is 
certain to be 'always found in raw cotton, and it is scarcely to bt; 
expected that* this Sliould Im extracted from the dbtton in the mill 
without more or less entering the atmosphent at the mills. Natur- 
ally it is in the earlier cleaning and opening processes that dust 
makes itself manifest, and it haidly gives any trouble at all in any 
process after the cai-ding engine. Bale breakers were at first in- 
.stalhxl without fans and dust exti'actoi's, hut itvwas soon found best 
t6 apply these. Fi'om one'point of view it is remarkable that the 
hjowing-foom should be inoro free from the dust problem than the 
card-room, but of course this is imlily explained by thb very general 
adoption of the fan^dj'aft pnnciple diroctly to the lAachines. 'One 
cannot help but admire the beautiful manner in which the suctioivor 
blowing’prinoii/ie is adopted in an opener or scutcher so as to help 
the cotton forward,- and also to 03 (Vract*tho fine dust without the 
latt'er entering the atmosphere. It is not to be'fr^ndorod at that 
inventors at different times have considered the application of ihe 
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pneumatic principle to an ordinary carmng engine, nut the tejid- 
ency for detrimentally affecting the fi^e web or fleece of cotton, 
the difliculty of extracting the inipuritie8 fron^the card teeth, and 
the proper diKpowil ^f the dirt, have until recently ])rovt>d to Ikj 
greali obstacleK to the ado^itiori of any Kuch eyKtem in Eng- 
land, except in a uioie or leflK e.x])eriTiiental faRhiou. 

Tb is tlio usual *])ractic(‘ to strife a caul three or four times a 
day, and on eacli occasion rpiitt^ a cloud of c^usl is created which 
is InuI for bh(‘ niachiiie, the quality of the yarn, and*the health 
of*the woi-kpeo])le. lias always Is'eii a veiy common thing for 
many grindei'S and even cardei-s to leave th(‘ir trade at a coin- 
})aratively early age owing to chest and asthmatic troubles, largidy 
due to the. dust discharged into the almosphei'e of the card-ixxim 
during the stripping and grinding ])rocess('S. Speaking in a 
general soiii of way, it may Is* said that stri])piiig occurs twenty 
times as oftim as grinding, so that stripping dust is a far greater 
evil than gntuling dust, although with equal (|uaiitilios grinding 
dust is prahably the more injurious, owing to its nieUflic oharactei*. 

KITective ventilation of the cai’d-room by the use of fans placed 
in the side walls of the building has much improved the atmos- 
phere ill many of our mills, although this system is by no means 
free from defects. 

Durir^ the last two oi' three y^sars it has become very gener- 
ally acknowledged that the ofliy correct method of removing the 
stripping dust is to do so at the very moniei^ stripping, and 
accordingly we now have varigiKt more or lefts succpsful apparatus 
for the purpose. In some cases t^e dust is romoved hy appivratus 
acting on the vacuuuf principle ; in other cases by the operation of 
(juicldy revolting fans, and thei-e is usually some form of hood 
or dust collector brought into close contact with the card while 
the stripping brugh is Isdiig umhI. Almut 1910-11 niill inspectors 
begafl to insist on the use of such^appliances.' 

r(ic?r«fw System of Stri^yininj. 

• Let it be tclearly understood that it is in tliis featiift;of actually 
(loiug the Btri])ping^hat this system differs from the,other8, and 
it is a very great diflerence indeed. It inusttremain for those' 
directly concerned in the wiSrking of our spinning mills to judge 

* As first |eHt^)aHC8, about August, lilll, four Koclidale liims were sum- 
Bonod for not having appliefl any such mochanism. 
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for ibemHelves m reaped of the desirability of iniiiiediately apply- 
ing any such ayatem, hi^viiig regard to all the circumatanceB 
of the case. At anj rate, we cannot be wmiig in calling attention 
to this uew stri])ping method, and in giving ^onie soi’t of explana- 
tion of its construction, obji^ts, and operation. So far a& the 
writer* is awafe a stiipping brush of one sort or another has 
been regaixled as th(t most (»iUential a]>pamtiift in mgarrl to cylinder 
and doffer stripping since the earliest days of cotton spinning. 
This new ft) stem, howtwer, revolutionizes the stripping o|M‘ration, 
inasmuch as the l)rush is practically done^awas with, and tliis 
can'ies with it Ht'veial ijossihle sulvanlages ajutrt from prompt ie- 
luoval of the dust and loose hits of iihrc so often found in the 
iieigli)K)urhood of carding engines. In various ways din ing recent 
veal's have liocoiue more or less familiar witli the principle of 
cleaning by high-pivssuro vacuum, and in this connt'xlon reference 
is made to the use of booth’s ])alents for vacuum cleaning in textile 
factories. Jlriidly desenbed, it nia) Iki said that I'oi' the pijr[)OHes 
of KtrijipingHlio cylinder or dolTcr a nozzle is ti’aversiHl across the 
face of the cylindiirs or doller— as the case may he— and a suliicientl) 
powerful inrush of air is obtained from a l)igh-])ressuii' air pum]), 
so that strips, dust, dirt, luif, portions of s^ed, or other usual 
constituent parts of the caid strippings are drawn into the nozzle. 
The dust and strippings are draAvn through iron piping tq a suitable 
receptacle in an effective manner. * 

It is well known that factory inspectors have Li }'0 special 
features in view in re^.pect of cott.>y, carding engines at the present 
moment : (1) To secure the a)f])licatiou locking motions for the 
front or stiipjiing doors. (2) To secure better atmosphenc condi- 
tions hy effective and prompt removal of the dusif created m the 
opeiatious. It is a singular fact that this apparatus attains both 
objects in a manner half incidentol and qnil^ in addition to the 
peffoj-niaiioe of the stripping operation by air current instead of 
by rtA'olving brush. 

Take, for example, the stripping of the cylinder which is done 
from the back or feed the caixl by the vacuum system, so that 
the front gtripping doon is not needed, am^ may be screwed faqt 
by set screws which would not be touched at all for supplying 
purposes. Wo uodei;stand that thidoieetfr all the requirements of 
the factory inspectors in this particular direction. i ■ 

. From the receiving chamber a main Y>ipe of iL diameter js 
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ran into the card-room and adjacent to the cards, and fixed\a8 re- 
quired on the ceiling, on the floor, or ^lossibly on the ceilmg of 
the room below the card-room. In positions ^convenient exten- 
sion pipes are couple^ to the main piping, to which one end of 
a fle£ble tul)e is connected, the other lioing I attached I to the 
cylinder or doffer nozzle on the card during stPipping.* T^e 
cylinder nozzle is a ^rmanent featifl*e of every canling engine, 
and is mounted oii a suitably traversing mechanism, somewhat 
after the priuciy)le of tlie Horsfall. The ]M)int or inoifth* of the 
giiozzle is niiule (o riiii^ along a narrow slot cut in the lixnd hack 
plate of the carding engine. Special bmckets are used to receive 
the cylinder nozzle nKichitnisiii, hut for the doHer nozzle the 
usual grinding hmckefs may Iw utilized. The dofhsr nozzle is 
made to opemte above tlw* dofter comb on toj) of the dolTer, and 
this is clearly the hjst jiositioii in every way, because there is 
little cotton at this ])osition of the. dolTcr. 

As regards the stripyung action on the cylinder, this occurs 
above the licker-in at the point where tlm cotton lihres hie passing 
along from licker-in to dotTer, and this is ohvioiisl} not without 
its disadvantages. The writer, however, was informed that after 
repeatoxl trials alxive and below' the licker-in, the higher position 
was found to ho distinctly the better, all jioints considered. The 
meebanisn^ of the dofler nozzle is poiiuble — unlike that for the 
cylindtjr — and may be carried fPoin card to carcU In both cases 
revolution rifand traverse are obtained from a lo^ejiulley driven 
from a convenient pulley on tji^cai'd. Earti nozzle is fixed so 
that the mouth is about in. av^ay from the w'iro of the card, 
or a suflicient distance to ensure that no actual contact is made 
with tTiu wire.* This removes the danger of possible injury to 
the wire by reyieated contact of wiro of stripping brush with wire 
of card.i 

Briefly put, the constituent pjjt^of tho mechanism consifit 
^f suitable rope pulle}^ and brackets, nozzles with travei%i^ 
arrangements, flexible tubing, iron piping, an air-tight iron cylin- 
der •for I’oceiviug and retaining the strips, ^and fiualty an air- 
pqmp. The pump is^f the high-pressuve type, containing fast 
and loose pulleys, and can fixed in any convenient part of the 
mfll where there is a dri^ng flh&ft making at Jeast 100 revolutions 

’ Writing iniAu^rt, 1919, it may be said that war effeote and labour condi- 
tiofie appear to liave favoured fbe adoption of thie system. 
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pjer minntf. If uned [(fr cleaning; as well ao stripping the pump 
might l)e working pnicticuUj ali day, but if for 8tri]>ping only, then 
only intermittent ijse would bii required. 

The ri'cciviug chamber ia a large i)^^! reci'ptacle, poaaibU 
10 ft. high by <1 ft. H in. diameter, inadci air-tight, and with a 
suitable door'for cleaning out the 8tn])s an required. Filtering 
aiTang(*inent8 are used to ])f^;vent the <lu8t fibie, c'tc., from getting 
into the ])iim]i eylyidei's. then* bei 4 g a pipe connexion f)-oin the 
jiuitip to lh(i air-tight ciiamlM‘ 1 -. The pump and receiving charnbiT 
will proltably in most caees be found ne^r togiithiM*, but thisi 
is not an essential ieatuiv, and the. reuttiving chainlxM' can Im‘ 
phuted in any jKisition suitable for the deposition of tiu‘ strips. 

It is possible to use as many as thrt‘e cylinder nozzles or two 
for the (iofle.i'K at thc> same time, the; other suction pipis btiing 
well sealfxl up for th(‘ iiiomeut by tiqier nihlier plugs. All of the 
matter constituting the strips may l>e dniwn through the nozzles 
and pipes with the cards running full s])eed, and it is claimed that 
(‘veu in stlipjung th(> cylinder the amount of good cotton taken 
with the strips is so veiy small as to l)e piactically a ii(‘gligil))(‘ 
quantity, iigiii’es being given to support this view. With doffers, 
of counu*, there is tio question of taking good iiln'e through tht' 
pipes owing to stripping al)Ove the comb. In cases of line spin- 
ning and high qualities of yarn, if there was any fear of^ood cotton 
going through ^vheD stripping thft cylinder the Hid(‘ shaft could be 
put out of gea^' without putting the main driving belt on the loose 
pulley. 

TJte Fnnit Plate of the Cardiwj Kwfim. 

There c'.au be no doubt that the question ay to whfr mov- 
ing the top edge of the front or stripping plate farther from the 
cylinder causes more Hat strips can l)e argued from various jioints 
of view, and most p<x)plo^who have considA'ed the matter will 
G&n^e the point to be a somdWhat puzzling one. 

« Ther« arc many men who may be lightly deomod shining' 
lights iii^the cotiou-spiniiing business, either from a theorotioal 
or practical standpoint, who fianjdy admit they are by no means 
entirely Satisfied as to*the exact reason f6r the result produobd. 
It is not 'becau^ they aro short qf Kloas on the subject, nor is it 
because they have iA)t made observations and ex^rimonts touch- 
ing this point, but rather because rqpults va^, and objections, 
dan be urged against any theory or explanation yet advanced. 
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It is prol)ablo that factors which tmtA* into this pi’oblem a^e : 
(1) centrifugal force, (2) air currcuits, (3J the arijustmont and con- 
dition of such parts us the iluis and back^ plate, (4) the 1)1 te 
between the front plate and the cylinder or “the nip 

One argument put forward to explain why wetting front plate 
farthei' from cylinder (Miuses more flat strips may Is* explaftied^s 
lollows : If the toj) eelge of front ])lafe is ])ut closer to cylinder it 
breaks iiji tht! air current l)etk*r that is lying (Jose to the cylinder 
and taken along with it. ily thus breaking up the iRr cunent 
■ the fibres of cottou l^ave n Ix^tter tendency to stand out from the 
cylinder and can be taken from the* dolTer better by the cylind<*i'. 
The net ixjsult is that the cylinder is kept cleaner, the cotton 
jK-netiah's and sticks ,to the cylindc*! wire Is'.tter, so that less is 
taken off the cylinder by the flats, thus ri*ducingthe flat strips. 
At any rat(<, this theory i)osse88eH the merit of gi*eater novelty 
than some others, but the p«*sent writer must not hi* understood 
to comndt himself to a belief in its correctness. Presumably its 
correctness would need to Ikj sliowu by the amount of cylinder 
strijis also becoming less, and it is doubtful whether two or three 
days’ testing of the same would show any appreciable difference. 

Some good men consider that air currents have more to do 
with this problem than has cimtrifugal force, but there are other 
quite as good men who consider centrifugal force to he the lead- 
ing factor in the problem, ancf still others' who contend against 
lx)th theovies. ^ . 

A second possible explanctttftfn has ho(^ offe^ as follows: 
Thcjo is always a tendency for a quickly revolving body to throw 
off au^hing that maf he upon its surface owing to the effects of 
centrifugal forSe. This Iwing so, there must be a tendency for the 
cylinder to throw off the fll)re that it carries from taker-in to 
doffer, a tendency yhich is more or less resisted by the back and 
front *plate8 and also by the flat8,thllnB€‘lve8. If the front^ plate 
•is set farther away at its top edge it permits this tendency lo^l)e 
developed ihore strongly at the flnal point of contact surfaces, 
and hence the flats succeed in bringing away moro Hhfh as waste. 
Against this explanation is that the flats are chai^ged, with fibre 
from the very commenceiiient, and therafore do not thus take 
a^ay the extra flbre a9 sugifSsted. Moreow, a very closely set 
^front plate caip« some cases be made to almost prevent flat strips 
altogether, although by taking flats out over tht; cylinder it can 
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1)6 proved that they are charged with fibre at that point. Accord- 
ing to this argument, thci^ore, it is easy to answer the statement 
that a wide Hettin|; permits fibres to leave the cylinder for the 
flats by asking, How can this be so when« the flats arc already 
chargcxl prior to reaching this point. * 

^ Other reasoning and explanations u|)on this point an* conncctiHl 
with tho question of cxterikil air curnnits &iTecting Ihe fibres at 
the front plate, alsq air that may eutfir at the sides of the macliine. 
It has Ixidn argued that when air gets in at the sides of the caid, 
it is attracted b\ the cylinder, and nia> afixit the (dges of*the, 
fleece of cotton more (tH|)eciallY. CW‘s have occuii'ed in which a 
fi-ont plate which refustxl to jiemiit strips to he made on one card 
gave quite sjitisfactorv results when transferred to another card. 
Tn many cases the flat strips have bwni a])))reciahly alTected by 
alterations to the hack ])late. 

Comminiirnliim on the- Front Vl-aie Quest lou, seul U> Uie Avtlwr. 

(1) Froftt Plate of Cardimj En/jlm. — I sliould l)o glad to have 
the question of fraiit plate of carding engine discussed, and here- 
with r contribute niy quota. I have lieeu personally connected 
with a fair amount of experimenting on this question as to the 
efTeci of front plate on the flat strips. In a ctutain case there 
was a card which gave a great deal of trouble with thg weight of 
strips, and although I put the plate \o practically touch the cylinder, 
tho strips cam^ (^ut altogether too thick, and no amount qf humour- 
ing the front plate M(ould stop tki^. We did not find the law to 
apply that setting the front plate, closer reduced tho strips in this 
case. Being determined, if possible, to get at tho root of this 
matter, an experienced fitter was put on the job for aliouf three 
days, and he altered and tested front plate in various ways, 
blocking up aii- passages, putting a strip of w(^ and iron across 
the plate to prevent air frofti getting in, but still no chan^ was 
madS in the strips, and the fitter went away. Afterwards I di^ 
my best in the matter, and, singular to say, 1 found' in this case 
at least if was neither the front nor the back plate that was 
wrong, but the cylinder. 1 believe if t|{B cylinder had beejti 
correct the front plate would have acted properly. This leads 
me to another versiop of what caufkas thf flat strips to be alteifd 
in thickness besides what you have put in your iirtiole, and I am 
obliged to use the word ** suction,’' as oo&taining the explanation* 
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The flats arc loaded with flbrcs as longr-as they 'remain on the 
cylinder. Immediately they leave the, cylinder the fibres on the 
flats come under some influence which draws them more or less 
from the flat wiie to, the cylinder wire. This wo can prove by 
putting the front ])late so close as to have flats coming out bare 
of any strips and loading the cylinder. Doi^s not this prove that 
centiifugal force of ifiself does not afPect flat strips? >jy point, is 
this : The front plate, assisteij possibly by ccmtrifugal force, acts 
as a suction plate. We have a current of air generated by the 
^cylinder, we have a |)late which we put closer to the current of 
air, and by this means obtain more suction -if I may use the 
word — of strips from the. flats. If we get a perfectly covered 
cylinder, and ])er{ectlv covered flats, and a jierfect plate— prac- 
tically speaking, 1 mean— the drawing power is strong enough to 
clean the flats of all fihn>s. This is only one of the points affect- 
ing the front plate and flat strips. 

2. Front Plata of Carding Engim.—Oof^n the setting of front 
plate affect the quality of the stri{)s from the card? One of your 
correspondents says No, but 1 think 99 pur cent of carders will 
think otherwise. All prac ical experience proves that the position 
of front plate docs affect the quantity of strips. But how ? This 
is what we want to get at. 1 believe that centrifugal force and 
air current explanatious are all off.* We cannot get inside a card 
to see It work, and in my opinidh there is no need if we grasp the 
essential conditions th<it prevail. What are these conditions? 
Ist. A revolving cylinder covcr^dwith card Wre with the business 
point of the card tooth lading. '^2nd. Flats over 'the top of the 
cylinder, also covered*with card wire, but the business points of 
the card teeth fii the opposite direction to the wire on the cylinder. 
3rd. Next we have the cotton fibres oirried forward by the cylinder 
card teeth against^ the opposition of the flat card teeth. The 
cylindbr wire is therefore the comber and the flat wire the retailor. 
iNow, when the flat is leaving the cylinder the fibres in thfl flat 
are being combed forward by the cylinder card teeth, and flio 
fibies come in contact with the front plate. Now, if ycu set your 
plate an inch away frgpi the cylinder thc];e will be no bite between 
the plate and the cylinder wire ; but set your plate close and then 
yhn get a keen bite. Tllis bitcPcontiols the |imonnt of flat strips. 
One of your caiyespondents says he has seen cards in which the 
alteration of the front plate did not affect the strips. May 1 point 
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out that in such a cafl(V the flat when leaving the cylinder is not 
n^r enough to the point tlie front plate. On most cai’ds this 
-can be altered hy diopping the biuckets that carry the front flat 
shaft.^ . , 

Holh^iid's Weh-Conditrlitr fnr Cardhuj Ewjines. 

•t 

^ This ap])eai's to have l)ein applied to cotton caifl^ since about 
3870 or sooner, and is a most excellent little device now universally 
adopted, although 'it would appear the inventor did not patent 
the arrangement or derive material benefit from it. ^ 

It consists of a very smooth flat plate* held by one or two 
studs }x)S8ibly 2^ in. or so in front of the mouth of the trumpet. 

It forms a guide plate for the fine web of cotton liefore the 
Jatter enters the trumpet. The W'eb-conductor is giooved at the 
outer portions but i-aised in the centre, and hel))s greatly in Collect- 
ing the loose web into a more condensed oixler l)efore the cotton 
is formed into a sliver at the trumpet. 

The coodiicting platii has a very excellent ciTect in keeping 
the selvedges of the w^eb in condition, and thus restiicts the amount 
of waste and the number of slubs formed at this particular part 
of a card. The conductor has a good elTect in gathering in the 
loose iibivs of tlie web and piuventing waste in an) part of the 
web. , ^ 

Veiy light selvedge guides of u somewhat similar shajJe have 
■been often usexl, or dmw-frames lK>tween the lollers with good 
effect on the 

Selvedge giiides are used in^teveral positions on the draw-frame 
and lap machim!, or nbimn machine, in OHdur to prevent exces- 
sive increase in the lap width, with accompanying bad seTvedges 
and waRt(‘. 


Hand-cardg. 

* IJifcarly foi’ty years ago a*^ well-know'n authority on cotton 
spinning wrote as follows : — 

“ FornyBi-ly cylinders were stripped by hand with vrhat is termed 
a hand-card, which is a Ixiard with a handle about half the width 
.of the cylinder and having a piece of card siteet nailed to it. 

“ This is still used to some exUjnt*anj has a pernicious effefst 

1 The author does not oommit himself either for (P b^nst the above 
pifncipleii. ' 
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ID looseniog and opening the wire on {he cylidder. Another 
method of doing thie is to turn the c^'liiider slowly Imekwaiid by 
hand and g&ther the etripa upon a clearer, which ia tuinod at 
the same time in the opposite direction. The latter method avoids 
damaging the ouda n^n the cylinder, bnt it does not get out the 
motes which are clutched in the wii'e of the latter.” 

UnderctuinfjH. 

And again : “ The casing of c}’llndei‘s un<lerii(;ath 4ias now 
becdtue wry general, and is abaoiutely necesaar}' for short staple 
cottons and for pi'eaent speeds. Vanous opinions prevail as to 
the kind of undercasing it is best to employ. Those made of 
tinned flat iron aoldei’ed to three segments are simph', cheap, 
and good, but this plan does not admit of an} \'anations at the 
spinning mill when onue applied, therefore the following is to l)e 
]ireferred. This is made of sheet iron ])lat(*s In'iit to th(5 cuitc 
of the cylind(T and pliirutKl with oblong small holes about 1 in. 
long by J in. wid(i. 

“ Clasings should Ixi set close to the cylinder and ought not to 
Ini wider than the width of tins wire on the cyUnder as they ^’ork 
better this way than wheti made the width of the fmnie. Borne 
spinners have their caiding engines only p»irtially cased, j>i‘efen’ing 
to make a bttle fly to jiossihle discoloration of the yarn.” 

“ Afly kind of easing tends somewhat todiscolpur the yam, but 
in other res}M'cts they are economical. 

The discoloration of the yarif«arises in an^reat measure from 
the particles of metal whidli fly of^ when the caids are giound up 
wth enior}' and partioi*birly when hand-strickles are used. 

“ lf*two nnv« of cards l)e worked with and without uudeit»sings 
there is a great dilTeronco in the apptiaranco of the yarn, showing 
dp in stripiness and a bluish tinge w'hcn undcreasings are used. 

“Smooth well-made welncondactars placed in front of- the 
trumpet of the calendars hel)) to reduce waste by keeping*the 
selvedges of the web well under control. 

“ It is a very common thing for a front ci;p^B rail lGBl)e placed 
just under the doffer or so near to it ihali, waste tends to acoumu- 
l8.io on the rail and after a time becomes picked up m small portions 
a.4d is. carried round b}% thep^iTer into the ^wob. By the same 
moans the fine yrgb beneath the doffer often becomes ruffled and 
iMitohy.” 
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(■onihr liojtitf. 

It is 'well known thal*coml)er waste is a very impoilAnt item 
iiideet^ in mills flhich go in for the production of really good 
combed yarns. When it is reniemliuml tl?at with single combing 
alont^as much as 20 per cent of the total cotton su])])1ied to the 
Sbnihera may he rejected ys waste- - stuff for which considei-able 
pence iper pound may have hi^en jnud in daf s of high jnices- 
an idea juay he ihmied of the cost and ini))ortance of this sub- 
ject. 

It is well known also that the dmw'and lap machine- of 
ribbon machine — is an o])tional machine for use in front of the 
comh(‘r instead of a special dinw-frame for th(‘ purpose. Until 
a few years ago the amount of adoption* of the ribbon niachiiu* 
scarcely appeared to warrant its iiititxluctioii a matter of possible 
thirty yeare ago. During the last few ycw-s, however, tliis machine 
has very rapidly increased in public acceptance, and there is litth*^ 
doubt thatithe extensive adoption of the Nasmith and Heilman n 
combeiu, requinng wide heavy caps, has exercised an important 
influence in this direction. 

(jrauting that the use of the ribbjn machine diminishes the 
})er cent of good fibn* extracted as waste at the comber, may we 
not hIho suggest that in d^s of high-priced cotton the argU' 
ment for using the rihlx)u mach|;ie instead of the spociai draw- 
frame ^lORiiesses a<]ditiotial force since the pei-servation amongst 
the good slivefs^f ]j)0 Ih. of e^^ira fibre, costing a high price pei’ 
pound, meikns'BO much more than* 100 Jb. at a lower cost. Items 
such as these are sufficient to turn the scal^ in cases of machines 
which are wavering in public estimation, as the ^ihl)on machine 
was for a number of years. 

Tile Duiposa^ of the Comber ircwte. 

The most orthodox arrangement for disposing of the waste 
the maefiine has been to have rectangular boxes placed on the 
floor behiiSd the machine, each box serving for two heads, and tie 
waste being simply dropped from the doffi^ combs into the tins. 
At Eegulaf intecwals the waste may be pressed down into !b > 
boxes to prevent tqo rapid overfilVng, ^and possible danger 
some of the waste being taken back into the maej^ine. 

Mr. SylriinuB Anderton — ^well known in cotton-spinning qjr- 
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cics in the BoKpOD dieb ict as an expert an coii)))ei’K — some time 
ago devised a neat little tin ari-angen^i^nt fitted near the doffer, 
which heJps' to keep the comber noil down in the proper recep- 
tacle, and greatly dimyiishcH the risk ol any of tin' waste touching 
the d’oll'er and ixnng ciirvied iiack into Die lange of the principal 
acting organs of the conilicr. * 

The most ambitious and most ivtolutionary arrangement of 
recent years, howPv<T, in regard to the disposal of the comber 
waste, consists in the application of what is known fts Roth's 
j)at(fiit as])irator, n]ion the adaptation of which eminent ma- 
chinists have expended a good deal of time, skill, and money. 
Tlie well-known dolTei’s, covei-ed with strong wire in a leather 
foundation, and also the doiTer comiis, aro entirely dis^icusiid with. 
An arrangement is fitted which poasesses points of i*eseniblance 
to those employed on opeuera and scutchei-s for disjiosing of 
the air and fine dust. The ivmoval of the waste is effected hy 
a cun*ent of air. The coinbiug cylinders and (piickly revolving 
brushes for cleaning the cylinder needles of all the wafite material 
remain as Iniforo, hut the coiuhing cylinder and bnish for 
each head aro partially enclosed with a special casing, and the 
waste throw'll off fitiui eiwjh heiul is deposited upon the perforated 
portion of a cylinder. In other woixls, the casings have com- 
munication, with a cvlindri»D filtering screen which extends the 
whole length of the machine, from the centre <of which it has 
communication with the foi-ced draught apparatus. ^ The air duct 
placed at the back of the niiic^iiif; is connoted with an exhaust 
fan. The successful accomplishment of this jiarficular idea should 
remove an eyesore fr®m the cotton combers, should keep the 
combers cleanef, should quite obviate the smaller ti'onbles, such 
as waste picking up again into the machine, and ought to leave 
the work if anything cleaner, it remains to be seen how much 
this d^co will be adopted. " • 

• Below is reproduced, hy kind pei'missiou of the lecturer, a 
proportion of a lecture recently delivered at the Bdlton and 
Manchester Technical Schools, by Mr. Normal^ Jones, Examiner 
in Cotton Spinning to H^e City of Guilds o{» London Institute. 

In this lecture many points affecting the •production and 
regulation of cotton wastA areddmirably treated, in so far as Sea 
Islands and gpod^ Egyptian cottons are concerned in the blow- 
ncm and carding engines. 
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Lfcturf. 

Wo have now ,to consider the second imi)ortant feature of the 
machine, viz. its cleansing oificienoy and the factoi-s afTocting it, 
which are chiefly : (1) the relative areas of the cylinder and that 
portidh of its circumference which is occupied by the grid Ittrs 
and hood respectively; (2)' the mimlx'r, section, angular fU'tting 
and spacing of thp. gind bars; and (3) the esliablishment of the 
correct iktio which must he maintaiuc^d between the induced air 
currents generated hy the fan and tlu! velocity of the blow ^iveg 
to th(} cotton, together with the sjiued and volume of this air dis- 
placed by the rotation of the cylinder, h'or the first of these cir- 
cumstances it may be stated that in machines of modern con- 
struction, 20 ]K‘r cent of the cylinder circuinfercmce may be allotted 
to the hood or casing prior to the point of coinmencoment of the 
grid bars, and flO per cent of the circnmfiirence to the grid bat's 
themselves. The shape and slitting of these Imivs an; governed 
by severaf factors, the chief of which are: (1) the nature of the 
material to he actcn] u])on ; (2} the amount of impurities contained 
in it; and (3) the relative amount of opening and cleaning to 
which the cotton has l)(*en subjected at dilTerent ],)osilions in its 
passage over the grid bars, and the diflerenoe in the character of 
the impurities which are ejt ctetl at these ])olnts. The object of 
the bars should be at fli'st to a^est the cotton sharjily, and the 
section of tht^ first few bars should he such as to hold the cotton 
for a very brief ixiiii''*! after its hhmet, thus allowing the impurities 
to free themselves leadily, antf by presenting angular faces to the 
detached tufts of cotton, which tend to pi'event their rapid pass- 
age over the liars, cause them to be struck oftenlir hy the* blades. 
As the cleaning pirxxjeds, the necessity for this shai'p impact and 
progrcssional obstruction becomes less ; the ,liar angles should lie 
made less acute, so that, as the cotton is driven forward by the 
combined action of beater and fan, it is subjected to a series of 
gentle vi\)rations, which Anally develop into a slight scraping action, 
as the ndW opened vxitton passes over the Anal section of the«barB. 
The action dr eflect produced on the cotton varies therefore in 
accordance with the changes in section of the bars, so that the 
angle made by tbetbar faces becdices of the utmost importance, 
and should receive a corresponding amount oti.attention. When 
t^iese angles have been saticdactorily established, the full cleaning 
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efficiency of a set of bars can only be realisd when the air current 
passing through the spaces between the, bars is correctly adjusted 
to the bar sections, and in accordance with the effects which the 
angular setting of the bars is designed to produce upon the material. 
Theoretically, the air current passing into the machine through the 
grid iMir apertures at any point'should be just sufficient to detach the 
cotton from the bar edges and keep it*inside the beater chamber. 
As the sections arc^haugtid, and with the angles made by the bar 
faces becoming less acute, the foiue and volume of the ak current 
necessary to detach the cotton become less, and should be reduced 
in approximately the same i*atio as the reduction in the holding 
capacity of the bars. The adt'autages derived from the reduction 
of this air current ara very groat, as it allows lighter impurities to 
be ejected from the colton which could not possibly have made 
headway against the strength of the current necessary to detach 
the cotton from bars of moro acute angles. 

The realization of these! effects can 1 k! attain(>d hy dividing out 
the heater chamber into siictions, coiTosponding to the dtfferent sec- 
tions of bam used, so that the series of bars of differont sections 
may bo isolat(*d from ejMjh other. These divisions can Ikj n!adily 
appli(>d in the form of sheet-iron folding doom, easily removable 
(or cleaning puriwses, and the subdivision of the entire chamber 
may Ix! arranged to form two or thn^ chambers as may be ueces- 
sa^}^ K is not advisable, to cany this farther than threi! suh- 
divisious, for various reasons. Kach division should communicate 
with th(! external atmosphen: tbrgHgh examine tioiTifoors provided 
^ith drafe control regulatof^. latter should b*e regulated to 

govern the air supfily (leci\'asing volume as the cotton becomi!s 
more o^u and the impurities to be extracted become finer. These 
subdivisions also ser^'e a useful secondary purpose, as they break 
up the local circular air currents which are generated by the meet- 
ing ofathe fan and* beater ouiTeuts inside the chamber, 
which in a chamber not subdividetf or fitted with baffling pliAes, 
transfer a conptant stream of impurities from the upp^ to thS 
lowe( series of liars, where they re-enter the«machitie «nd pass 
forward. As to the actual design and spaoiqg of the grid bars them- 
selves there is much divergence of opinion ; the methods employed 
differ considerably even whefl^iileuded for use under similar cir- 
oumstanoes. 

It is not pdksilAo in a short space to detail the many factors 
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which influence these (irangements, but the following method of 
consti-uction possesses the advantage that it has been evolved from 
practical experiments, and is specially adapted to the previous data 
supplied on this type of opener working the cottons under discus- 
sion. Let A represent the circle described by the tip of the cy linder 
blades and !»• the circle of grid bar edges. The distance Ijetween 


A 
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the oircl^ should be in. to -J- in. Assuming the edge of the firS 
bar to coincide with the point 0, then through C draw bE tangential 
to beater circle A.'' On CK construct the angle EOF of 30* and i 
project the line FG to' G. Through X (ohe centre of the beater 
cirde) draw Xfl at right angles to^FC. With centre X and ra^na 
XH draw the circle IJ, which wilt be the construction circle to 
which all the upper bar facps must be tangentiaPfonbars of similar 
section. From G mark off GE 1^ in. long, and from X draw Ithe 
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radial line XK, interseotin^ the line DE al L, this oomplctes tl^ 
bar CKL. second bar, mai k oif bn the circle B a distance 

MN of ^ ill. N is commencing point for the second bar. Join 
NX and bisect the line at 0. With centra 0 and radius NO, 
cut the circle A at 1*, and the cjraie LI at Q. PrajiHit lines thit)ii^ 5 li 
N from Panc^Q respectively. These lines will then ht* tan'J»ent» 
to their res])cctive cycles, and the bar may a^in he completed h\ 
a radial line from X jiassin^' through S. For thuhars of the second 
section the construction is similar except that the angle* EOF is 
40 . The liars of the liual section are also similaiiy constructiKl, 
but with angle EOF 5(r. On analysing this construction it will Isi 
iiotc'd that two of the liar faces are similar in each instanc(\ the 
ditference Ix'ing in the ipigle made by the face line CF with thi* 
tangential litu' to heater cirale CK. The r(»isons for this are as 
follows: The tufts of cotton stnick by the c}linder lilailes are 
projected forwai^l in a line tangential to the blade circle, so that 
the bar face OE following the same coui’se preaimts the least jios- 
silile olistruction to the flight of the impurities, hence the reason foi* 
adopting this method of construction for the whole scries of bara. 
For lower cottons this line would be made to fall away from the 
l)eatcr a few degrees mora thau the tangential line, which would 
inercase its keenness, but this is not to be commended for the liner 
cottons. , The angle EOF is highly iTTfJwiliant, as it determines the 
cleaning ca|)aoity of the bar to a veiy' great extent. The mora 
acute this angle the more tenaciously will the l^i^ cling to the 
cotton driven on to it, and Jhe eflftleuoy will !lius determined 
by the eifeots produced by the intei'action between the bars and the 
cylinder J)ladeH. Acute angles retain the peytions of cotton Cor a 
comparatively longer period than more obtuse angles, thus allowing 
the impurities time to fall, preventing too rapid passage of cotton 
through^ the machine^ and causing it to bo re-presonted to the 
cylinder blades oftenor, all of whichite^ds to open and clean Jhi; 
c^ton to a finer degree. On the other hand, too great keenness ii^ 
the bar angle s6rapes and deteriorates the fibre, makes goM w'aste, 
land if the retentivity of the bar is too great oAises ovordbowding, 
with consequent stringiig and cutting of the material if the fan 
draft is not excessively powerful, which, of coufse, defeats the 
object of the bar entirely. * •** • 

It is thus ol^viotB that bars of veiy acute angles, if used, must 
be few in number. In the second set of bars, the change of sectiop 
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consequent upon the alftjintion of the angle EOF to 15'’ has a voiy 
iinpoiliaiit effect. In ihd fiwt place, its ohsimclive , effect is dc- 
creased, and in |he second jdace its oa]nicity foe staining the 
mateiml inside the machine is iuci-oatMul. The lattoi- development 
is necessitated to a cei-tain extent hy the cotton having been 
fj)(5n& out to a finer degree, and is directly due jo tlie change^ 
in the. l)ar angle EOF, causing Hm; point IC, which i-cqn-CHents th(‘ 
intei’section of the, face line (JF hy th(‘ tangential line (’K, to he 
nearer tVie point C in the second set of bai*H than in the liist, 
and ne.arer still in tlie thiiid K(*t. This, jioint jvjni'stnits thi 
farthest outcj' position on to which the cotton cjin Ixi thrown, 
theoretically s])eaking, and hringing this j)oint ncarei* fo the edgi‘ 

(1 of the hjirs makcis it inci*easingly difficult to throw good material 
through the apertures. 

Before leaving this phase of thc! subject one very imporianl 
featiiro must be noted, \nz., that all through the various chaiiges 
of bar sections, the spaces lKJtw(‘en the bars resmain the same, viz. 

in. It might on firat oonsidemtion appe-ar tliat this jmictice * 
would conduce to tho pa.ssage of good material through the* bar 
spaces, especially as the general practice is to i-educe the apertures 
tovvaiVls th(5 final sections of the bar system : l)ut for the cottons 
under discussion, with the conditions proviously described and the 
bars arranged as demonstraflbd, no good material is wasted. On 
the other hand, "with the different sections of bare divided to form 
two or more cl\?.mboj-8, and the air curwmts efficiently controlled 
the cxtraction,.of iinfir impurities*' during the latter stageji is greatly 
increased by the additional area provided for tlieir exit. Before 
leaving tin* subject of, the 0]M5ner, it should be stated that under 
the foregoing conditions the cotton should not‘l)c subjected to 
more than one beating, so that the single cylinder machine with 
lap part is amply sufficient, the double opener being much too 
Btvfero for these cottons. * f ' 

In the second process of pi-eparation, viz. scutching, the c^eai.- 
ing is continued, aud at the same time the finished result should 
be the foundation ‘upon which the subsequent regularity A’ the , 
product is, built. The cleaning in this machine is due primarily 
to the action of*the hladed beater anc] its auxiliaries, the grid ))ars^ 
cages, and fan. Tho action of the* llffadeh beater is more thorough 
than that of the cylinder beater, as it strikes i/fl l^jow simultane- 
ously across tho full width of the machine, thus driving out fm- 



iTiE PKcgircTiijJ of ccwton wastt^. 

puritios which hnve escaped the pickiiig mugh con thing action 
of the cylindcn*. This actioTi of the hla^pd beatev is also produc- 
tive of much evil if its chaiucteristics are not Ciy*efully studied and 
thtiir efTects noted. Ip the ])i‘(‘sent instanci', and for Sea islands 
and the finest guides of Egjjaian cotton, th(‘ diaiiuiter of the 
heatei' should not t'xceed ifi in., as the suiiace sftefid ofdargg' 
diainettn-s wlien striking the saiiie nuftilK'v of blows is apt to be- 
come excofisivti. ^lie restvictynis as to surfawt s])(>(h 1, previously 
descrilxjd iti connexion with the 0 ]X‘ner, limit the sjMM'd ^f llu* 1(> 
Jn. I'eaU'r to 800 and JOOO revolutions ^ter minute for Sea Islands 
and fine Egs'i^tiaii cottoii it*rtiK*ctively. Thtt inter-relation l)etween 
the blow's ]ier inch, speed ol foot'd, and wvighi di'llvcnsd tothelK'ater 
])er unit time ai‘e also iiiqx)rtaiit, and certain conditions are estab- 
lished hy piiictice which must not he exceeded. Thus for Sea 
Islands cotton the Idow’s per inch turned thi-ough by the feed-i-oller 
must not exceed 20 to 25, and the weight of the comhined la])H on 
the cre^per^ahould not exceed 1‘20 oz. per yard pen* iuch width of 
lap fed. For the line Eg>i)tian cotton the blow’s mAylTinge uj> to 
30 per inch, with an average weight fed U]) equal to 1‘40 oz. 
jKjr yai^ per inch in width. These conditions give a linear speed 
of fetxl equal to G4 to 08 in. per minute for Sea Islands and fine 
Egyptian cottons respectively. 

One of the most important considemtions in the treatment of 
fine colons hy a hladod beater ift the setting of the distance from 
the nip of feed rolloi’s to the path of the bladj.^aud for these 
cottons, fed up at the spetjd weight rajlos previously given* 
a setting of to 1^’ in. from centre of the feed roller to the edge 
of the beater blade whAj in the same horizontal plane, gives good 
reBults! This Getting cannot be fixed arbitrarily for iweiy instance, 
even for the same cottons, as other local cu'cinnstances tend to 
modify it wdthin ccrj^iin limits. A very good pmctical method of 
checking the effects of a setting cl^liifted from a theoretical •con- 
iidcration of the leading factors, is to study the fringe of thS lap 
w'hich projects through the feed rollers. For the cott&ns un£r 
disonssion a lap fringe of fi'om 2 J to 3 in. long, measured kx)m roller 
nip to extreme (nlge, should Ixj in constant projection from the 
rolhu's, and the beater action should not shorten this fringe. The 
extra length of lap projetting^tfirough the nipping point over and 
above the setting distance, is due to the lap being bent round the 
oironmferenco of the bottom roller by the lx*ater action, and^to 
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avoid abrasion of the inhterial a feed roller should never be used 
for fine cotton which will not allow a full in. to 'I in. clearance 
between the blade ^gu and its nearest ))oint when stit the correct 
distance from the roller ceTitit's. , 

The manner in which the cotton is romoved by the lioatcr 
E\{)Ould be carofull) studuMl, and in connexion with this the follow- 
ing details should iixieivc httimtiou : The beater setting having 
bi*(*n decided, the feed rollc*r shoujd Iss weighted siilliciniitly to 
compross* the mat(‘riiil being fed to such a degi-ee that the bi]) 
fjiiige develo])8 a tendency to s])ring away the surface of the, 
i)uttom fe(>d roller, and project itself into the path of th(i i-evolving 
blades. This weighting, howev(‘r, must not be carriisl to excess, 
and, s])eaking 'g(‘neml]y, a weight of approximately 10 to 12 Ih. 
]N'r inch width of feed will be found suilicient for the densities of 
feed ])reviously given. 

Under these circumstances, the fii-st point on the lap fi inge to 
I'eceivo the impact of the beater is at a distance' of al)Out 1 in. 
from its extVeme edge. The l)eater striking this })oint drives l)ack 
the fiinge, and jiasses along it, its resilience due to the compression 
lietwoen the feed rollera forcing it against the Ixiater blade, and 
thus causing the fibres to be removed from its extreme edge, which 
is naturally thin and the resistance to extraction considerably less. 
Immediately the blade passes, •^the flexibility of the fringe causes it 
to again project itself forwaitl to ihoeive the next blow, the action 
of the feed mo^ipn, of coui'se, automatically restoring the amount 
of material ropioved'a by the blftll(j{i, thus maintaining uniformity 
in the length under treatment'!^ The removal of the fibre under 
these conditions is effected in the most suiUbble manner possibki, 
and with the minimum amount of strain and damage, as the re- 
silience of the fringe and its aiulity to move away from the beater 
ensure almost perfect inviolahilit}’. On the, other hand, if the 
setting distance is too close, *or Iho diameter of the feed rollers too 
la^ge to give a propei* clearance, the result is a crushing or chopping 
of the material between the ciroumferonce of the bottom feed 
roller and ^ihe beatei'ildade, which is denoted by the fringe of»the 
lap showing a veiy abrupt change of seqtion with an irregular 
straggling edge, *in which rolled up , fibre and artificial nip are 
readily disceimible. h **41 

In all cleaning machines in which the matejiial^is fed in lap 
form, the exact manner of the removal of the successive units of 
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material as deduced from a close study of the Immediate section 
of the mass from which they have been extracted, is of paramounl 
importance ib the successful manipulation of the machine, and 
forms in practice a most valuable and unfailing guide to the 
realization of the highest efficiency. The maintenance of a uni- 
form fringe, accompanied by uniform reduction in itsf section^talflo 
inerfiases the Vfficieney of the heating •or cleaning action, as the* 
imi)urities arti worWid downw^i-ds by the rejieated blows of the 



beater into the thinnf)^ sections of the fringe, when they m'o more 
easily ifriven out. 

• The construction of the grid bars in the scutcher must also^b^ 
arranged in accordance with the more open condition of ti^e cotton 
, and Hs extraction in finer particles. The corAtmetion following 
upon the same pnnoipliis as previously detailed for the opener is 
indicated in Fig. 3, where the angle FCF is made 50" as in the 
final sections of the openA* baM.* The face CF. is tangential to the 
beater circle as jn Ij^e previous instances, and the lower side of each 
bar. is radial to the beater circle. The practical advantages derived 
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by cousti-uctin^' the lol^'er fac(‘ of every bar i-adially to thti ceuti^- 
of beater circle ait* verjj great, m it gives symmetry to the bar 
system, provides excellent facilities for the passage of impurities 
Ol 1 t^van'ds, and greatly facilitti.tes the stating of the bars to their 
correct angulai' positions ivspeclivti to the l)eater circle, if for any 
reason tht‘.y have been reraovetl. Vor fine cottons the section of 
bjw shown in Fig. .*f may h^ used throughout th(i enliit' s<‘t in the 
scutchei', and the spacing may be a/'rnnged as lollo^\s ; — 

Assuming 15 to 18 bare in the set, the first eight may be- 
S))Hced il in. apart, the next foin- bare ,*j in. a])art, and the resj 
1 in. The firet luir may Ik* set in. fj-om the nearest ]X)int of the 
bottom feed rollei-. and all the bar edges iiear(‘st to th(‘ be.ater, a 
distaiic(» of ,‘n in. away from th<‘ beater circle. For coaiiser cottons 
them! paiiiiculai's and matings would differ considerably, the bar 
angles being much more acute and luuging up to 35", which in- 
volves a diffeivnl method of constiiiction entiiidy; but for the 
cottons forming the subject of these remarks, the })ii‘viouH an’ajjge- 
meut gived gdod results without injuring the fibre. Tt is also good 
piuctico to divide the beater chamber in this machine into two 
separate divisions, and admit a lesser volume of air to the one 
section, thereby increasing the cleaning efficiency. 

The fuiliher cleaning and removal of impurities is now under- 
taken by the caixl, whose action is much more refined than that 
of the preceding machines, and 'is admimbly ada])ted to* the re- 
quirements of^ mateiial at this stage, in the ))ractical caixling 
of fine cottons thor^ are severe! •::j^umstanoes to be obsen^ed and 
anticipated if the fibre is to* emerge* from the pi’ocess without 
injury, as the relatively higher factor of cuhesiveness existent in 
cottons of longer fibres gimtly augments the difficulties *of their 
effective separation. Having formed the material into a suitable 
lap for presentation to the canl, the first subject for considoretion 
ia the method of feeding lo fjie taker-in, in order to obt&pin the 
OTektest efficiency from the action of that most important orgaq 
The results obtained from the timtment of the lap by the taker-in, 
are dependent uporesevei-al factors, the chief of which are : (1^ the 
pitch, shape, number, and surface spee^ of the teeth ; (2) the 
mass of the material fed per unit time and the ratio existent 
botwoou these two» circumstance&v ('l)*the profile of the feed 
plate, which, in conjunction with the linear spq^ of the feed, de- 
termines the duration of the combing action ; (4) the shape of tfic 
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mote knives, and their angular dispositioii^with the surface of the 
takor-in, and their reapootive distances from the feed plate from 
each other and frara the undci'casiug of the tak|:r-iu ; and (5) the 
constructional fcatui'cs of the undercasing, the shape of the hai'S, 
the setting, and the iudueiux} oi the local air currents generated in 
the taker-in chamber. 

Taking the iirjtt of these items, viz.* the clothing of the takcr- 
in, the dual duties of the teetli^mnst be considered, viz., the open- 
ing out of the tangled mass of libius in th(i lap and the^sarrying 
iorwaixl of minute l)tpiches of fibre to the cylinder. The teeth 
must, therefore, he so shaped that these functions will 1)C satisfac- 



torily performed, and fbr the cottons under treatment a profile as 
indicate in Fig*, i gives excellent all-round results. In this form 
of clothing the circumferential pitch of the teeth is *25 in., the 
working depth '150 jn., the angle which the carrying face of the 
tooth makes with the vertical (angje AUC) 15”, and the ang^oC 
the tooth from the lino of its front eilge (angle (JBD) 35". thjp 
profile of tooch, when worked at a speed suitable for tlie cotton, 
devdops sufficient rotaining jjower to allow cf the; use Jf a fairly 
open grid, thus providirtg facilities for the extraction of minor im- 
purities. For fine cottons ^ufiTioiont opening out'^s accomplished 
(pi-ovided all other condiilonsiSfiQ normal) by spirals of 1 in. pitch, 
with 6 in. coinplefie threads on the taker-in surface. This gives a 
pitch of '16 between adjacent threads. 
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The profile of the fe'^ plate is shown in Fig. 5, and its leading 
characteristics are as follows : The horizontal axis of the taker-iu 
passes through the nose of feed plate at approximately ttic position 
at which the fibi'es are liberated fram the nip of the feed roller, 
and the distance between the teeth of the taker-in and the fac(a of 
feed plate at fhis point (A) should not be less than /,th of an inch 
when the lower ^lortion of t^ie plate is set to a fi’s gauge from the 
teeth. The angle made by the face, of the ])late AB relative to the 
cirele of the Uker-iu should be such that the teeth first touch at a 
point D (li in. fmrn A), and leave again at a point E (H in. from A)., 



Fig. 5.— Undercafliug and Mote-Knives ofiCarding Engine. 

r ^ i,. • 

The bearing distance of taker-iii teeth to feed plate is thus from D 
to E, the teeth being at their greatest depth at the point X, mid- 
way between D and E. This should be tesl^d practically when 
changes have been made ift tl^e length or angular disposition of 
the face of the plate, by smearing the face AB with some kind ofr 
marking lubstance, moving the plate up to the takbr-in until it 
touches lightly, and then turning the taker-iu gently by htind, 
afterwards noting the effect on the face qf the plate, where the 
marking snbstaifoe should be remove^ for the distance specified. 
The face AB should be continued i foil ;i*in. beyond the point E, 
where the marking by the taker-in teeth finishes, plus giving a 
length of AB equal to 1| in. It is highly important that the face 
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of the plate be continued beyond the point^E, as if a foiin of plate 
be used in which the point B coincides yv'ith or is hif^her than th*e 
point E, the ’})erct*ntage of good fibre ejected at this stage will be 
considerably higher than would lie the case wi&i a feed plate on 
which the face was extended well In'youd this point. 

The extension of this face Beyond the point at whfch the toker- 
in tc(ith definfiely commence to leAvc it wlu'u following their path 
of circular movemdht, greatly facilibites the retinition of the fibre 
by the teeth, on account of the angular face* of the f»cd plate 
following to a ctsrtain extent the contour of the taker-in surface, 
and thus lessening thci distance between tlut ]>oints of the teeth 
and the face of the plate. 

The angle made by the mote knives is a very ini})ortiiut featum, 
and is responsible for much of the ch^aring out of fine impurities. 
It is not possible to state atiy definite degree of angle which w’ill 
suit every instance, as circumstances vary to an extent which 
makes the standardization of this setting impossible. For normal 
feeds and speeds, and for long-fibre cottons, w-orked* with takers- 
in covered with teeth as previously indicated, a good method is to 
arrange the two faces of the bars G and H tangential to circles of 
64 in. and 9^ in. diameter respectively; this setting proving the 
most effective out of an extended trial of seveiwl combinations of 
angles. The distances between the feed plate and the knives, 
betweeif the knives themselves, and l)etween the second knife and 
the undcixusing, also have an important inliuence upon the result, 
and veiy good all-round rosults obtained Jby keeping all these 
distances within the length of ^ t.\iies the averagi* length of the 
fibre, which in the present instance limits the distance between 
the first^two of lihese settings to in. Th*e taker-in underoasing 
may be extended to wdthin | in. of the second knife. The bars in 
the undorcosing may be fixed as indicated, with J in. clear space 
between each bar, and constructed wiUi the receiving face set ^t 
^ angle of 45", with a radial line the centre of the takei^in. 
The edges of ^be bars must be rounded olT and highly poliohed, anS 
the ^indercasing, mote knives, and feed plate Bet as flosely as 
* possible to the taker-in. 

The examination of the lap fringe after it haa been subjected 
to the action of the lakes-inT is*a good practical method of ascer- 
taining the suitability of any given combination of taker-in speed, 
profile of feed' plate, and speed ^d weight of the feed per unit 
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time. When 'the fibri-s are being removed under the best condi- 
t\ons, the lap should taper olT uniformly from full thickness to a 
thin fringe of fibres, which should present a level itnd unbroken 
edge. .. The extent of the tapered section should not be too short, 
and should average for these cottons from li in. to 1^- in. If the 
soctiQn of the fringe shows very abnipt reduction it may indicate 
^hat the feed ))late incline is either too short or Ifas insuflicient 
clearance from the teeth of the taker*in at its upper edge for the 
weight or mass of fibres presented. 

If the edge of the fringe is very irregular, w’ith ga])R at intWTals, 
the probable causes are too great a length of incline from the nipping 
point to the point of release ; too quick a speed of fet'd relative to 
the surface speed of the takor-iu; insufficient weighting of the 
feed roller ; or the roller and the feed plate out of alignment with 
each other, thus failing to establish a perfect grip on the lap across 
its full width, which results in “ plucking ” and vejy h regular re- 
moval of the material. Under any circiimBtauces, if a uniform 
fringe is not permanently maintained, a hightT ])(‘rcentage of good 
fibre will be found in the dropjnngs than would be found normally. 

The an’angements of sjM^eds, drafts, and ]»n)diiGtion vary 
slightly accoi-ding to circumstances, and in the working of su]>er- 
fme cotton a knowledge of the limiting Csictors is of gi’eat assistance 
when the necessity for adjustment occurs. 

The first feature in this respect which demands attfriition is 
the maximum permissible speixi of the constant s}khm 1 organs, vix. 
takcr-in and c^ind^. These speeds am, of coui'se, limited by the 
nature of the* material, and ill the prekeiit instancf* should not ex- 
ceed 900 and 1900 ft. per minute for the tiker-in aud the cylinder 
respectively. The speeds of the variable speed* organs, *vix. the 
feed parts and the dofler and its connexions, arc governed by 
various factors, amongst which are (1) The ultimate counts of 
sli\pr required relative to«the count of the lap fed ; (2) tiic pro- 
duction required from cards, ^and the number of cards available 
fblative 4o this total production ; (3) the maximuiUiidenBity of the 
feed per^unit iimq which the nature of the material will ^llow 
without deterioration ; aud (4) the minimum surface speed of the * 
doffer which wiJJ clear the cylinder efficiently. 

Taking this from the point of g 4 the best practice ior fine 
oottons, th^ Qonsiderations affecting the quality of the product 
should be the first to receive attention, and m this respect 
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ceding of the material becomee of pammlunt im]wrtance. The 
density of feed per unit time is in tyrii dependent upon the 
charging or distribution of material i\])ou the suHace of tbe cylin- 
der, and for lino cottons this factor is readily found by experiment. 
For fine Sea Islands cotton the weight fed should not exoo(*d 
15 to 10 grains per minute peV inch width of lap, \fith a Lwear 
of feed Hpi'ead*of fi*om 5 to 5^1 in. per intnute. For fine Egyptian* 
cotton the weight fefl may range up to 1 8 giiiins per minute pur 
inch width of lap, at a]i])roximately the same nite* of s^ieed.* These 
f|^toi% should not he exceeded, us with the sjieeds and ]>articulars 
previously given the charging of the cjlinder under these condi- 
tions reaches the maximum safe density at which the fibres may 
be transferred from cylinder to flat and flat to cylinder without 
straining and rolling u)) into nep. Th(‘ resistance which is olTered 
to the. transference of the fibres thus alluded to, should l)c as far as 
possible the resistance of the wire itself, and should not he incrt!as(>d 
by the extra rosistanwi imposed by a mass of contiguous fibres. 

Tn respect to the dofler sptied, it is usually concedt'd that this 
is subservient to tlie weight |Kjr yard of the sliver I’equii'cd, and 
whilst this thesory uiulcr certain circumstances might b(! coiTect, 
it may also in other instanc(>s Ixi equally iiiuurrecL. The speed of 
the dolTer should as far as ]K)ssible lie governwl by the weight fed 
per unit tim(‘. It may he assumed that for a ciTtain distribution 
of fibre the surface of the. Cylinder, a certain speed of doffer 
surface containing a given number of points will he found to 
effectively cle,ar the cylinder. Ituis, of cornw*, not iiossible for 
any speed of dolTer to ahsolhtely clcitr the surface of a cylinder as 
it passes, on account ob the very limitixi area of thi‘ surfaces in 
contact, *the great contrast lictwcen the speeds of these surfaces 
and the natural cohosiveness existent between the fibres buried 
in the cylinder wire and those on the surface. These circumstances, 
along ^th others of a more or less vatiable ohai-actcr, make thg 
cgtire stripping of the cylinder every revolution an absolute ifti- 
poBsibility, and. this is clearly demonstrated by the time fttken hy* 
the cylinder to discharge its superfluity when the feed is stopped. 
It is therefore self-evident that the slower the speed of the doffer 
for a given weight of feed, the greater will be the ntimlier of fibres 
carried .past it, and as acnati^l consequence, the greater will be 
the working density of the fibre on the cylinder surface ; thus 
topping to overoard and strain it. 



48 ' COTTON \»?ABTE. 

For the conditioni and feed weights, an previously indicated, 
Ihe surface speeds of tlve dofler for Sea islands and fine Eg^-ptian 
cottons should not fall below /Jo to 58 ft. jxir minutes. It is not 
an uncommon occurrence when the output of a card is adjusted 
to give the siime total jsroduction of a lighter sliver, to tind that 
the inciY'ased dolhsr sjseed foi* the same weight of hsed results in a 
diminution in tlie jjerceuKige of flat strips. This is on account of 
the inci’east'd ellicieney of the dofling action* as if fibres aie coii- 
stantly^jassing ilie doflfijr, the iiM‘vitable result is the retention of 
good fibre by the flats. This same defect may also lie the'resuU 
of wide setting lietween the doffer and the ct'liiidei*, by neglect of 
stripping at consistent intervals, and by dull wire. The sptsMl of 
the flats is also a very iiniiortant consideration, as it alTwts not 
only the quality of the carding but the pereeutagii of waste ex- 
tracted. No d(‘iinite nde can l>c stated, the speed being purely 
dependent upon local circumstances and the condition of the cotton 
under treatment in respect to cleanliness. The average H])ced for 
superfine* cottons usually ranges from two to thii‘e inches per 
minute. The action of the flats is one of gi'eat interest, and should 
be carefully studied in conjunction with thci cotton unJ(‘r treat- 
ment. The rate of presentation of dean flats to the cylinder at 
that point at which the cotton contains practically the whole of 
the impuritios which the flats are ex])ected to extract, governs to 
a very appreciable extent the dcanliness of the resultaflt sliver. 
If a card be run bare and the cylinder and dofler stnpped so that 
no charged suTface* exist uponriny of the carding organs, the cai-d 
started in this condition, and ai^in stopiNid when the sliver has 
attained its average weight per yard, mwoh valuable information 
may be gathered by turning the flats back and analysing the flat 
strips in their various positious. it will be found that, providing 
tlie flats have been properly set down in the first instance, very 
tgw (if any) of the larger tiinnuriiies have passed the first* four or 
fi^^ flats. The charging of Jie flats is heavier at the feed than 
Ihe delifery end, as might naturally be expected, and4ho percentage 
of good fibre is oondderably greater in the initial than the terminal 
sections of the flats, the strips on the imtial section of the flats 
being much more loosely held than those in the latter sections. 
The most striking feature is the aifai|e*Qcei of any of the lieavier im- 
purities in. the flat strips after the first few flats, which throws a 
very interesting light upon the action of the flats on the cotton,^ 
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In connexion with the above experiment* it must be rememberq^ 
that all the flats were uncharged or bain^o commence with. The 
inferences which may be drawn from this experiment are : (1) 
That the cotton as received by the cylinder from the tak^-in is 
brought forward in the form of minute tufts of fibres clinging 
together, rather than in individual fibres as is oft*en supj^sed^ 
These small tufts /ire arrested by the firat flats, and retained until 
they are straightenid out anc^ removed by the cylinder. The 
heavier impurities having been arrested by the flats are^etained 
^ thbm, being firmly embedded in the flat wii'e as a result of the 
<'xtraction of the fibres to which they are attached, these being 
drawn away from them through the wire of the flat, that is, through 
the heel. (2) That the jiresentation of good fibre to the cylinder 
hy the flats continues for a certain period after the flats have be- 
come fully charged at the feed end, and this period is dependent 
upon the speed of the flats, the weight of the feed, and the quality 
of the cotton. SimultanKiusly with this removal of good fibre 
the flats are intercepting other fibres on this cylindoV Surface, so 
that as a I'esult of this mutual hit(*raction the composition of the 
flat strips changes as the flats follow their normal course. The 
longer fibres having gi'eater afliiiity for the quickly inoviug points 
on the cylinder than for those on the slowly moving flats arc carried 
forward, whilst the slioi-ter fibres anti impuritit^s tend to take theii* 
place anfl remain, (3) 'Phe efllcitflicy of the flats gradually dimin- 
ishes as they approach the termination of their c^i’se over the 
cylinder, and this loss of efliciqjiicj* may bo lotted^ to two dis- 
tinct circumstances, which, fiowever, mfluenot^ each other in a very 
decided manner. In th« first place, the “ loading " or accumula- 
tion of material on the wire surface of the flat, naturally reduces 
its available number of intercepting points, thus lessening its 
efTectiveness in dealing with the fibres on the cylinder. In the 
second |fiace, the character of the stpp kself as the flat nears the 
oqpapletion of its path over the cylinder further reduces its eflicieucy^ 
in the £ollowiDg> manner : It was previously stated that, iif a card 
actually at work, the flat strips are equally as heavy at th<9 feed as 
at the delivery end. Tl^pre is, however, this difference, that the 
flat strips at the feed end are almost wholly oonfposed of good 
material-which is readily Iran^Frod to the cylinder, thus freeing 
the flat and enabling it to intercept other fibres to replace them. 
Th^ flat strips at the delivery end are composed of fibres which 
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have been intercepted, ind on account of their shortnees the cylin- 
der has been unable to transfer them. The interaction between 
flat and cylinder thus becomes less, owing to the decn&sc in the 
quantity of transferable material held by the flat, which at the 
same time prerents the Hats in the latter sections from exercising 
.jnorc'than a nominal interceptitig action on the material held by 
the cylinder. This further emphasizes the necessity for close oh- 
servation and regulation of the supply of clean flats to the cylinder 
in accordance with the waste to be extracted from the material 
under treatment, and the liest practical method is to adopt a s])eed 
which gives a strip of sufficient density to strip cleanly, without 
clinging to the flat wire. 

Tn the carding of fine cottons very heavy flat strips should 
always he viewed with a certain amount of suspicion, as the> are 
usually one of the first signs of grave deterioration in the action 
of the machine, and this indication should never be neglected. 
Excessively heavy flat strips, if not due to the caustis previously 
enumerated, may be due to too slow sptxid of the flats, or to wide 
setting of the front fly plate. The latter procedure is sometimes 
resorted to by^the uninitiated to produce a heavier strip, and is 
very much to be deprecated. It may invariably be detected in 
the appearance of the flat strips as they fall away from the strip- 
ping comb, by the ‘‘bridging” or connexion of flat strips to each 
other by a network of good fibie. If this setting be carried to 
excess the strips may Ixs pulltjd bodily away from the film of good 
fibre, thus proving it to havoil^n extracted subsequent to the 
formation of the flat strips,' and its position relative to the flat 
strips shows that it has been taken frou the cylinder entirely. 
Finally, for the very best Sea Islands cotton, flats not less than 
2 in. wide, IJ in. on the wire, should be used; whilst for the 
lower qualities of Sea Islands and Irest Egyptian cotton, the 
i|»iu. flat, 1 in. wide on *ihe^ wire, may be used. The “ keel ” in 
both instances ^uld not be less than ‘038 in. per each inch p( 
width. -• 

Passing to thfcp final cleaning process in the preparatjpn of 
cotton for flne spinning, viz. combing, it ^may be stated that this 
is the only process which exercises a discriminatory or selective 
action upon the material. It is Ibis' propensity which makes this 
process invaluable, and makes it by far the most important of the 
entire series of preparatory processes. It differs also from ^the 
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preceding cleaning prooeHACR in the fact t&at, during combing, tjiie 
fibres are held at each end in alt(srnat€ soquence, and subjected 
to a sufficient stmin to check their natural, curling tendency. 
This governing action is not relaxc'd until the filires are incoipor- 
ated in the sliver, thus resulting in ahsolutci parallelism of its 
component fihres. The ofhcacy of the combing operation fs nq^ 
wholly dependciit unon the action ol^ the. machine itself, but is 
greatly influenced tiy the method of pitisentatipn of the material. 
This latter factor is one which varies consideiubly, aceftrding to 
Jbhe chai'acter of the material and the nisults required ; but for 
the finest cottons the most suitable method is to present it in the 
form of as light a lap as the production required from the machines 
will allow. 

This system favours the extraction of nep, which generally 
exists to a very groat extent in the finest cottons, where its ab- 
sence is most desired. It is also found that in these cottons the 
neps adhere vet}' tenaciously to the fibre, and this disadvantage is 
accentuated by the fact that the long, fine fibres are more easily 
strained than shorter, and consequeutly thicker, fibres would 
be. The balance of advantages are thus easily on the side of 
lap feeding in the form of light laps, and for the best results the 
weights should not exceed 18 to 20 and 24 to 28 grs. per yard 
per inch width of lap for fine Sea Islands and Egyptian cottons 
respectively. For these cottons, *alRo, machines wider than 81 in. 
in the lap are not to be commend^, as the produej^n of an even 
fleece or web from a lap wider, t^&n this at The wqjghts per yai'd 
specified, becomes a matter of great difficulty on account of its 
extremely delicate natifie. 

Defects in Jiovitigs — Their Cau^m and Remedies. 

Smmary of Dej^ct8.-^{1) Uneven rovings; (2) soft rovings r 
(3) hard rovings, or rovings having too much, twist; (4) cQfty 
sovings, or rovings containing nep and small portions of^ leaf ; (^) 
stretched rovitigs ; (fi) cut rovings ; (7) rovings containing slubs ; 
(8) eftaiued rovings ; (9) single rovings ; (10) tftickened ravings. 

1. Canses of (/neveis liorings. — These may be caused through 
the circuit or passage from i^pllers to bobbin not being free enough, 
or thremgh faulty action 8f ditfd^ntial motion; or slippage of cons 
belt, or bindiiy^ of the racks and rack pinions. Uneven rovings 
may, however, be caused by uneven slivers ; also when short fibre 
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U piesent to a great extent in the raw cotton, or through deliberate 
mixing of long- and shorir-fibred cottons. 

Henutdies. — Examine flyer and see that it is thoroughly clean. 
Pass a* strand of some material covered with French chalk through 
flyer leg and thus cle^an it. FiXamine differential motion, see that 

iftirts are well lubricated. Examine all wheels of which it 
is composed for broken teeth, etc. See that they are properly in 
gear with each ot^er. Make cone 'belt sufficiently tight to avoid 
excessive slippage. Examine racks and rack pinions as to their 
efficient working. ' See that the slivers put up at slubbing framei; 
are uniform. We could not avoid the presence of short fibres in 
the raw cotton as these are present more or less according to the 
circumstances under which the cotton is grown. We could ab- 
stain from mixing long and short cottons and this would certainly 
give better results. 

2. Causfis of Snfi Ronttga . — Insufficient twist in the rovings; 
weights falling and not being seen, or weight being disconnected 
from weight hook ; defects in roller coverings. 

Rfimedies.— We should of course put on a less twist wheel, i.e. 
one having a less number of teeth, thus affecting all parts of the 
frame with the exception of the twisting spindles, which would 
remain the same, thus giving the desinnl effect. 

See that the rollers are properly weighted, all weights being 
connected to the rollers by the weight hooks. 

Channelling of the. front top rollers, due mostly to faulty traverse 
motions, may, allow >he rovings *Iq come through too freely. Put 
in fresh rollers with good coverings. Make traverse motion so to 
work that wo shall obtain best results. ' 

3. Causes of Hard These may be caused by having 

too much twist, wc should therefore put on a twist wheel having 
a greater number of teeth and obtain the royei'se of what we got 
wit^ the change in second base Top rollers binding is a common 
.^ause. • 

4. Causes of Nepjjy, Dirty and Leafy Rovings .— is present 
to a greatbr or lesseAr extent in all cottons. It consists of very small , 
portions of fibre which curl up into very ^mall specks and after- 
wards mix withihe rest of the fibres,, making it difficult to extract. 

Dirt and leaf ought not to be pPdbent ^n the roving to any great 
extent, unless* something is very wrong ; however,, we often find 
Anall portions of both. • 
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BtitMdMi , — We might see to it that iLt, cylinder, and doffgr 
clothing on the card were in good condition, so as to take out 
the maximum amount of nep, the settings being^ept good. 

There is, of course, a less tendency for the nep to find fis way 
into the roving when combers are used, because tbe fibres are 
treated more positively. If these conditions are fulliilled iif wilV 
undoubtedly minimise the amount of dirt and leaf. 

We may, however, pay he^d to air current^ and dust flues in 
openers and scutchers, and tbe mote knives and licker-ih on the 
^ard.* See also that there is every facility for ine diil falling out 
at each process. 

5. Caum of Stratched Itovings. — Bovings are stretched through 
the rolling effect produced by the wheels of the swing motion when 
the lift travels one way, by a wrong size of ratchet wheel or cone 
belt in wrong position. 

6. CatLsea of Cut Rovmga. — Bovings may be cut or thin places 
made (1) through rollers becoming dirty and clogged ; (2) also 
through neglect of oiling, flutes or uneven surfacel on leather- 
covered roHers. 

— Clean through the rollers top and bottom and see 
to proper lubrication thereof. Take out all defective rollers and 
replace with rollers recovered and varnished. 

7. Causes of Bovings Containing Stubs. — These are often caused 
by fibres dinging together with moist matter of one kind or another, 
b^g more present in carded than combed rovings. ^^They are also 
caused through neglect of oleajdb^ top and^bottoip clearers at 
regular intervals. 

NJi . — ^In “ Draw-frdmes and Fly-frames^ ’ Gs. net., by the pres- 
ent author, this subject is very fully discussed. 

The Work on Self-Acting Mules. 

• 

Exdbssive breakage of threads fr9m ^ny cause inevitably lei^ 
tg excessive loss in waste. Some of the leading causes of ba^ 
spinning are referred to below, and the remedy in each case is fairly 
obvious. Naturally, the primary requisite is*the use (ft cotton 
sufficiently g(X)d for th^ (X)untB and kind of yarn that has to be 
spun. If the cotton is muo]^ below the standard required there 
be bad spinning and IhferibF yarn, although these detrimental 
effects may be often diminished by running the carriages out more 
Bl(97ly or putting more twist in the yam. 
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, It is A very bad Rigu^ aud it is an awkward feature to deal with, 
when some of the threads are so tight as to bo breaking while 
other threads at t^e same time are running into snarls. Putting 
too mtfch gain of carriage in or too much “ ratch ” often causes ex- 
cessive waste and bad spinning, these extremes being resorted to 
order to keep snarls out. 

It is possible to cause* extra thn^d breakages by excessive 
twist and not accompanying this with suitable regulations of carriage 
tension.' Unlevel rovings, uianj lffl.d ends in the, rovings, rovings 
too weak through over-stretching, or else short of twist, or otht'r de- 
fects in the Iwhhins, or in the c^^^5lH, may cause tjxoessive bimkage of 
bobbins, and this makes it dillicult for the operatives to keep u]> 
with their other work. It is absolutely essential for the production 
of good work that a minder and his ])i<Miers shall be able to keti]) 
up with the work, and not have to keep stopping up in order to 
get str»ght again. When a good average minder cannot do so it 
is time things were improved somowhei*e. Kvt^ry good spinner 
knows ihai it is a first law with him that ho must not got behind 
with his work, as it may easily multiply against him in the way 
of oops wanting jmshing u]) after the thnunls have run down for 
a time, roller laps wanting pulling otT, and roller laps causing other 
threads to break. Even in the case of Imd spinning it is easier for 
the operatives to keep up with it than to keep getting behind, and 
then attem])ting to get straight a^in. ' 

In order t^ produce the minimum of w'aste the lx)bbins in the 
creel must lie run ofir as near aft^pssihle, and not taken off and cut 
or pulled to waste when quite a lot of roving remains on the bobbins. 

It is necessary that minders and piecen. should work on a good 
system in regard to re-creeling, doffing, cleaning, and other duties, 
and ill particular care should lie taken nut to have too much of this 
kind of work coming on at one time. Methq^ in creeling, doffing, 
elpaning, and in jiarticulai in, rogard to piecing up, will (inable a 
slower mail to lient a quick one who has no good method. It js 
surprising how far piecing up one or two ends every^ draw will go 
towards tkoeping up the ends if done systematically and all the 
time. After ends have been run down for^ time, the cops must be 
pushed up exactly level with the others, as pushing the cop up 
the spindles too fkr.will lead to th^hrcildB breaking in the wind- 
ing on, while -if not pushed up suffioiently there will be nicked cops. 
It is rather better to push up such cops before piecing the threadei as 
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the opposite practice slackens the end a Aifle. Many operatWw 
pick the first thread from the spindle poiits as the carriage moves 
up, but this pulls good yam from the cops, and increases the waste ; 
but operatives should always he ready to piece up as 80on*as the 
fallers unlock. 

Frosty weather is very bad* for cotton B])inning, and will^fteii^ 
cause excessive tljriiad breakage, or so alTect th(‘ threads that the 
latter will break eithei- in apjpiiing, backing-off, or winding-on. 
The judicious use of special humidifying apparatus, combined with 
sufficient heating, often sliows up to the gri^atest possible advantage 
in dry, frosty weather, or wheu dry east winds prevail, in prevent- 
ing excessive breakage of threiulH. Ootton is very susceptible to 
variations in heat and humidity, and absence of a reasonable amount 
of these alwa^-s plays sad havoc with the spinning. 

Ill Inckiug-off it is advisable to have a uniformity and balance 
between the unwinding of the threads from the spindlos and the 
descent of the winding faller wire, or otherwise there may be ex- 
cessive thread breakages and waste due to this pomt? Both in 
backing-off and in winding-on there is often excessive thread 
breakage due to very heavily weighted salmon bead levers, or 
due to the excessive application of the nosing motion, or to ex- 
cessive inward speed of carriage, or to the nut of the governing 
motion not moving sufficiently high up the arm. Also during the 
backing*off and running-in badfy stit faller wires may lead to 
thread breakage and waste, and during winding-mi it is quite 
possible for defective cop sliaping io* effect oil this. 

A fruitful cause of cut 'yarn, broken threads, and consequent 
waste is very late failed unlocking, or having the can'iage out of 
the square or stmight line, so that it comes against the liack-stops 
in an irregular manner. Anti-snarling motions or hastening, or 
** fine rim motions ” applied too kemily may all lead to extra waste 
and wdrk due to excessive breakage pf l^e threads. 

• In following the routine of ])ieciiig up, an operative shoTild 
follow each mule up each time there ai'e broken threads, and for 
this purpose reasonable pains should be taken to have fne mule 
keep up with the other.^ Bobbins taken out too soon make waste, 
and equally bobbins allowed to run hare involve extra waste. 
Motions are available for attop|riag one mule of. a pair from gaining 
on the other, but these do not appear to be ver}* much adopted. 
Egen wheu no 'threads are broken a good spinner will often follow 
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« mule up in order to \)ick a bit at a roller or a clearer, and this 
helps when a hurrying tine comes along. Breaking bits or pieces 
of bobbins out either means excessive waste in pulling or cutting 
these off, or else it means creeling and making pieoings twice over 
in putting the piecings in again. The management should help 
^he spinners bo the utmost in this respect, so as to keep the roving 
bobbins of one sixe and prevent creels from coming out together 
Piecers should be trained to make /ihort piecings, and as soft as 
possible,* so they don't break again, since bad l)obbin piecing alone 
may be responsible for many thread breakages and increased \^aste, 
Waste is often made by 0})eratives breaking ends of long roving 
pieoings off. Often also by roving being pulled off the bobbins 
and thrown on the floor, and roving tenters should not doff with 
the lifter at the end of traverse so as to leave roving ends near the 
ends of the bobbins, and thus falling off. 

After piecing up a broken thread the Anger should be run 
along the spindle to lay the slack end closer to the bobbin, and 
prevent lathing of other ends or re-breaking in backing-off. Run- 
ning the finger down the spindle in such a case appears to lay the 
end closer to spindle than running the finger up, and practice will 
show which answers best in any particular case, but either will do 
if properly attended to. 

Nicked cops and odd soft cops are serious defects in mule yarn, 
and are very often the spinner's'^ fault and should be ch^ed in 
every reasonable way. Usually nicked cops are the result of 
threads being allowed to remain {>roken for some time, and then 
pieced up without the cops ijeing pushed up, this often showing 
a double carelessness. Slack strings are 'jhiefly responsible for 
odd cops being thicker and softer than the bulk of the cops, and 
the yarn from such oops will be naturally weaker and much softer 
twisted than the bulk. Usually nicked oopsjftnd those made from 
sl^ strings have to be put ^to the rejects, and sold as^'waste 
ROjib, or else made up into spindle banding. 

Slack'spindle bands, greasy spindle bands, slack rim bands, 
dirty spittle footsteps and bolstem are frequent causes of i bad 
spinning, broken threads, and waste. W^t are termed “ thick " 
and “ single " portions of roving inevitably lead to extra work, and 
waste at the spinning machines, such diiective rovings originat- 
ing at the intermediate or roving frames by three back bojbbins 
running together, or two front ones in the case of thick " rovings, 
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or one only going forward instead of two al these machines in the 
case of single The oardroom people slyould protect the spinner 
in these respects in order to keep the waste down to a minimum. 

In order to reduces the amount of work and waste during 
doffing to a minimum the opeiatives should see that all the ends 
are pieced up before doffing, he'eauso each broken end'will rei^uire 
winding-on as well as piecing up afhT dbffing. The counter faller 
should b(^ put dowrf to the ht«t position for allowing sufficient 
slack yarn for pushing the cops up, but- not enough to entangle 
the threads with each otlu'r, the latter being a very likely thing 
in the case of pm cops and narrow spindle gauges. Also when 
winding-on the doffing threjid. and wh(‘n finally running the mule 
up after doffing, can‘ is n'^ded, to k(iep the. thnnds at best tension 
without being either too slack or too tight. Upon re-starting take 
particular cai-e to have the quadrant nut of correct height in order 
to avoid snarled yarn on the one hand or threads breaking, through 
over-tension, on the other hand. All these; points affect both the 
number of thread breakages and the amount of waste that is pro- 
duced. 

Pasting, whipping, and tubing are the three recognized 
methods of obtaining good cop bottoms, and the first two 
espeoialiy need skilful and careful attention in order to limit 
the waste made in winding, reeling, or weaving when the cops 
have to he skewered. A great amount of waste has been caused 
by soft, crushed up cop bottoms, with imperfect apertures in them. 
Cops should be laid straight in^t^e skips, and the noses should 
not be bent too much in the Idoffing ^Ihxiess. 

Bad cop noses oftemlead to excessive waste in the subsequent 
processed, and are often due to such circumstances as cop noses 
being built up too thickly or nosing motions not applied keenly 
enough. 

Cracked empty bolbins at the roving frame often lead to tljp 
fijst layer of roving on a bobbin coming up dirty and oily, and aflio^ 
sometimes bobbins are damaged in transit from roving fram6 to mule 
crod.. Cops getting on the floor, too much thin oil beinpf put on 
*the rollers, are other causes of stained and oily yam and extra waste. 

Every effort should *be made to have the top and bottom 
oleacers lapping nicely at tiio siy^iiining machine^, remembering that 
loose fibre and accumulations of fibre frequently make bad ends 
anj increase thd waste. 
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Sjumiiny Wash, Middle Iron Boiler Laps, Fluker Bods, and 
Crows*for Mule Bottom Boilers. 

Oue of the differeiicen in detail in regal'd to miiloH doHigned for 
fine spinning fi-om Eg^-ptiaii cotton and those designed to spin 
loww numb^i'K from American cotton may he found in connexion 
with the method of keephig the front bottom rollers cleiin and of 
licking up the waste made by broken throads. ' A mule differs from 
a bobbin and hy frome in the impoi1-ant res)M'ct that th(t mule need 
not be stopped to* piece u]) the threads winch more or less break in 
the ordinaiy way- ■ apart from the qu(‘stion of a “ sawney The 
soft, uut\NiRtcd cotton coming from the: jolit'js wiien itulividual 
threads are broken must not, liowever, be jxii niitted to make iron 
roller laps. 

There are chiefly two rival methods of doing the work under 
discussion, viz. the fluker rods and th<» slioit “ crows” oi* “ sticks ”. 
For the most part it is acc(‘pt(Hl that the shoii crows ait^ the best 
for all miil(js in which there is lever weighting of the rollere with 
saddle wires passing down between the fi'ont and second rollere. 
Formerly these crows were used simply in tlie bares wood, and in 
that state wesre particularly easy to clean. Fossibly alsout thii'ty 
years ago the practice of covering these wood under clearers with 
flannel began to be extensively adopted, with the result that their 
work is done much better although they may bo somewhaV harder 
to clean. 

The fluker* I’od (insists of a Jong polished iron rod, revolnng a 
short distaneb below the front and middle top rollers, driven by a 
pair of small pinions from the front roller. Each fluker roller 
reaches the length of 5alf a mule. Now here is a point worthy of 
attention on the part of practical men in regard to flukci- rods. By 
using just two pinions for driving, the fluker rod is made to turn 
in^yardly or with its top surface moving always towards the^middle 
iitAi roller, and this is the usual method. It is quite possibly, 
however* to ofTcct a vast improvement in regard to middle iron 
roller la]ts by. introducing a carrier between the two pinionsc and 
thus making the fluker rod revolve in the opposite direction, or 
have its top suiface coming away from the middle iron roller. It 
is only fair to point out, howeveS} (^tiat oil is not for the best in 
making such a change, and it is perhaps not to be recommended 
except in extreme oases of trouble with middle iron roller laps-^-a 
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by no means uncommon occurrence in fine spinning with compara- 
tively large roller drafts. , * 

Perhaps the greatest defect of the suggested method of driving 
the fiuker rod consists in the tendency for the rod to help doose 
fly and bad ends through the rollers, whereas in thts more estab- 
lishid method the tendency is *to hold such defective*work Ijf^ck, 
and to take the same round the fiuker rofi. 

A little n‘flection *will makejt clear that an outward rotation 
of fluker rod will te.nd to lift up from the iron roller any . broken 
eyds, \vhen‘as the rotation inwai-dly fauids always to hold such 
broken ends nicely down. The l»£*st known itsinedy for excessive 
licking of middle iron la])S in cases of fine spinning is to take all 
the wcught otY the middle top roller, and thoTi set th(t centric of 
front and middle rollers well inside ih(‘ length of the sla])1e. Jn fhis 
way the shorter fibres ajv* hel|)ed Ix^tter forwaitl from middle to 
front rolkjr without much injury to the long fihies. Tt goes with- 
out saying that keeping the <lraftB down to a moderate limit is a 
good remedy for middle iron roller laps, und this is •sufficient to 
prevent this troubbf from developing to any great extent in using 
, American cotto!] with single roving. With double rovings, how- 
ever, it is often an aw'kwaitl matter to keep the* drafts dowm at tho 
mule, while the cotton is reduc(xl to a fine gi’ist, and the fibros are 
so much separated they will (sasily follow the liottom iron roller. 

In idany cases the use of irt)u flickers is prevented by the 
management for middle iron roller laps, w'hereas the use of the 
softer brass pickera may possibly^bi; encourageck 

Keferring again for a moment t&*the question of fiuker rods, it 
may bo pointed out thatfi most imiiortant mason for their adoption 
is to be found in the fact that it is usual to weight the short front 
top rollers of a tine mule by hooks reaching down the front, and 
these hooks are greasy in the w’ay of wood “ crows " or sticks 
when the latter are required to be clwaned. In some distriqU 
ujiere operatives used to American cotton liave gone on Eg}'ptiS>n 
fine spinning it* has Ixjen deemed best to use tho crows, and also 
^UB(t inside weight hooks. 

handing. 

Due to slack strings, tidtt^ •cops, pulled Ojpt bottoms, spoiled 
noses, and similar defects, there is often an appreciable weight of 
spoiled cops, unfit for the usual market for good yam, but still 
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suitable for use in th4 yarn form instead of being broken up into 
cotton waste. As stated, a very large proportion of sucb oops is 
used up in making rojMis and spindle banding, in some cases 
being* sold for tlbis purpose to banding manufacturers, but in 
other cases the banding, not the ropes, is made at the spinning 
firoi ' 

There are spj'cially cohvenient machines available for making 
banding of either tlui solid or the tpbuiar kinds. 

Obviously the ordinary solid banding may be made on well* 
knovii doubling* lines by winding, doubling, and twisting ^a sqf- 
licienl numb<;r of threads together. Both tubular and solid 
banding are extensively used in the spinning trade and the tubu- 
lar is considered to bt* the morti durable, especially if the knots 
arc tied in a sufliciently candul and skilful manniT. 

Tubular banding may he said to have a hollow core and the 
braid is made on a ditferent principle from the solid banding, 
having more a plaited diameter, obtained by crossing and m- 
crossing ficveml yarns together on a special machine. The 
development of technical education has brought into power in- 
telligent foremen who can superintend such accessory processes. 

A Manotjer's Letter on Waxte in CotUm Mills. 

Approached on the subject, a manager friend of the writer’s 
wrote as follows : — *■ * 

"The waste that is produced in a cotton spinning mill is 
a vezy imporEaut dteni indeed^ ^Unless the utmost attention is 
given to this' matter by the ihanagcment on the one hand, or the 
workpeople on the other band, there wiH -be a very serious loss, 
some of which could 'have been avoided. It is absolute'ly neces- 
sary that every precaution be exercised in this respect, and rea- 
sonable strictness is essential. At the 0 ]X}ncrs and scutchers 
n^hing should he allowed to be driven out except such ttndesir- 
aUc matter as seeds, sand, heavy dirt, leaf or other similOkT 
%tuir, with a very limited amount of fly. Any excess of fly should 
he at on«e checked«by closiug the bars or other means. i 

"There. has always been a tendency fpr the caiding engine to 
take out good iflbre, and both the fly and the strips should be 
checked to every reasonable extenl CAses where the quality re- 
quired in yam is not particularly good the flats should be run very 
dowly and the stripping plate kept pretty closely set. In ot^er 
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cases the flat strips should be either conked or a good price 
obtained for them from waste dealers. There are very few cases* 
indeed in which it is worth while to run modem carding engines 
without undercasings to licker>in and cylinder, ^he Ran tenters 
or lap tenters should always guard against lap end waste and front 
sliver waste, and neither at cards, combers, nor draw-frames 
should extra soft wastii be made by oantf choking up and running 
over, although this d&nger is not great, except at the card, owing 
to the use of stop motions on the other machine's. Usually it is 
ad^visable to keep the rollers of the draw-frame tiiocly varnished 
in order to reduce waste in roller laps and on the dearers. The 
creel bobbins in all the lly-framos, mules, and ring-frames should 
be run off as bare as possible, and careful supervision is alwa)'B 
needed on this point, since many oyniratives have a had habit of 
making excessive roving waste. Whenever waste is made — and 
there is no means of quite eliminating it— it should be kept off 
the floor as far as may be convenient, or at least very quickly 
picked or swept up again. Top clearer waste, roller* lbf|) waste, 
crow waste, and roving waste, especially, come under this last 
remark. The different kinds of waste produced at the various 
miichinus, such as lap ends, sliver waste, fly from uudercaHiugs. 
strippings, clearer waste, and sw<»3pings should be kept separate 
and careful picking should follow any mixing wliich may have 
occurred •from any cause. Dirt boxes, waste tins, or other re- 
ceptacles for waste, should be provided wherever required. 

“ The waste of the various s^i^riing mill pyoetjsses constitutes 
an important item in mill statistics. * * 

“Between the weight of cotton used and the dry yarn spun 
there is iA spinning an average loss of somefhing like 10 per cent 
with good carded American. This is variable according to the 
grade of cotton usod and heavier also when Indian or Egyptian 
are usefl,' as compared with Sea Iidands, and Boweds cottoi\^ 
\^hen double carding or combing are done there is the extra p€!^- 
eentage of waste due to these extra processos. 

“ Jfi. the blow-room the largest item of waste— and almost the 
*only item — ^is formed by what are termed droppings. 

“ Should a line drawn at a tangent to the path of the beater 
pass directly through the mpSof between the hfkrs, the maximum 
of droppings is obtained as long as the bars are unaltered other- 
wiqp. 
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“The fly taken \ihrough the air tubes from the blow-room 
' machinery to the fan chamber or dust cellar is very worthless and 
yet is sometimes sold as ‘ Fan fly 

“•The l)ag ^lickings from the tares of the cotton bales are fre- 
quently used among other cottons hut arc sometimes sold. When 
the^' are ui^ evei*}' care must be taken to avoid^ picking bits of 
jute Iwggiiig. ‘ 

“ Tn regard to card-room swetroings this 'is a somewhat elastic 
item, and sometimes an appreciable gain may be obtained by more 
stringent discipline in this connexion. * , 

“ Spinning-room sweepings should Ije kept free from the top 
clearer, under clearer, bobbin waste, and banding W'aste, all of 
which are of higher value. 

“Increase of crow or under cleaner waste is an indication of 
worse spinning and reduced quality of yarn. 

“About 1901 prices of some sorts of cotton waste were so 
low that it was scarcely worth while to bag the commoner sorts. 

1 While iti 1909, 1910 and 1911 high prices ruled for waste.” 

The Waste Question. 

Formerly it was considered a suflicient achicvcmiuit if yam and 
cloth could be produced from the raw material even at great ex- 
pense and loss in waste of raw material or in expenditure of almost 
unlimited human energy. * ' 

To-day it is necessary to economize both as far as can be made 
practicable. < *• , 

The days of no undercalings to the taker-in and cylinder of 
a card are over for all onlinary work, imd labour is economized 
by the use of machinery. We require to produce a Articular 
kind of yarn or of cloth from a particular kind of cotton, with a 
minimum waste loss in order to make a profit. 

^ Writing in June, 191d, we had been for some timeVoubled 
vAth a shortness of raw cotton, and this had made the cottan- 
* waste question of greater importance than ever licfere. 

In » certain test made in Georgia it was found that about 10^ 
cotton boHs out of every 100 were morq or less diseased, while it 
• 

1 August, 1919. Tho war led to phej^otneni^ prices for cotton waste. Six 
months before tho Armistice the writer ikid iSd. per lb. for best condenser fly 
and only Sd. for the same sort in the second year of the yar, pre-war prices 
being distinotly lower than this. 
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was eBtimated that it took about one bundled thousand bolls to 
make a bale of short staple uplands cotton. 

Undeveloped seeds are responsible for a good deal of waste, as 
inferior libni is attached to immature seeds, and jiortions oL such 
seeds often find their way into onr cotton supplies in considerable 
bulk. 

One Ainerj(»in writer says : “ With "these 10,000 coloui*ed and 
defective spots an& 400,000 motes to the bale, a sample always 
grades from one to two grades Tower than the sdme sample with- 
out them 

* It has been estimated also tliat rapidly mnning and defectively 
adjusted saw-gins are rcisponsihle for the cutting and breaking of 
about 3 per cent of the American cotton crop. 

In the case of cotton made into yarn and cloth in the Southern 
States of the American Union, it has Ixjen found in some cases • 
more profitable to use cotton that has not been pressed into heavy 
compact bales, such hales being in some cases available when the 
spinning and growing localities have not l«en so fan apart as to 
make the cost of transit for unpressed cotton too great. 

Waaie atid SiojhMoliunH for Doubling Franks. 

All doublers more or less experience the need of an automatic 
stop-motion for doublers and twisters and particularly those who 
are engSged in the fine two-told business. Considerable vraste 
is caused by the broken end wrapping round one of the two ex- 
pression rollers before being deteql,od by the atteneSnt. Even if 
a broken end does not makfi a roUer^ap it may booodio entangled 
with an adjacent thread and produce the still worse evil of four- 
fold which is so much expensive waste. A great deal of these 
fine two-folds yams is used in the lace trade and again in the 
weaving trade in the production of such goods as dress-pieces, 
velveteixis, good linings and such like# and if short lengths .gf 
fjur-fold are allowed to pass into such goods, their value nAy^ 
bo seriously depreciated. For the most part reliance is placed 
upon,the care and skill of the operatives, and upon th# use of 
• the doubling winding frame for keeping these evils down to the 
lowest limits, and without doubt a good deal cam be done in this 
direction. For all that, dhe'r^ is still room fpr the adoption of 
an automatic stop-motion on twisting frames to stop delivery of 
a^ individual thread when such is broken. 
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In one example a\lrop-wiro or cradle, made of steel, hardened 
'and tempered, and enagfielled or copper plated, is carried by, and 
swings loosely upon, the pivots of each short top expression 
roller. The front portion of this drop wire or cradle is of such 
a shape that the yarn — after passing under the bottom roller and 
ovef the to|i one— -is hooked under the netdlc and holds the same 
up. Upon the thread breaking, tbe front portion of the drop- 
wire, hitherto held up by the yarn, falls doVn or turns round on 
the pivots of the 'top roller, so that a wedge-shaped portion enters 
between the topuud bottom rollers. ' , 

As a result the top roller is tilted backwards out of connexion 
with the bottom one and delivery of thread is aiTested. This 
arrestatiou is rendennl more certain owing to the top roller 
falling against the cap-lmr — -recessed for the purpost! — and trap- 
ping tbe thread between roller and cap-bar, the trapping action 
being increased by any pull there may be on the thread. 

Moreover, the tilting backwards of the short top roller also 
tends to draw the looAe leading end of the broken thread out of 
the way of eiitanglennmt with the adjacent bobbins and throads. 

Even if the iirokeii thread does iM^coim* entangh'd with the , 
real one, it will probably either break its(‘lf free or it may pre- 
vent the unbroken end from lieiug drawn fonvard on its bobbin, 
thus causing the same to become slack and allowing tbe second 
cradle to come into stopping position, in which case Ihe ends 
may twist ti^ther for a moment until the s(?cond is broken off, 
and four-fola 18 prevented. • « ^ 

An additional merit claiifled for this device is that, when an 
end breaks and the roller tips over, a sufficient length of thread 
is left hanging from the top roller for tying-up purposes, and as 
the thread does not run off the top roller end all that is necessary 
for re-tying is to lift the roller back into position. Waste is 
dyninished by the prevention of roller-laps. There is^also a 
bdhefit gained by the surface of the rollers being damaged by 
^cutting roller laps off ; such injury is bad for .working after- 
wards. < 


^Exira Waste from If^eridr Cotton. 

The profits to be obtained frel^'i’^uslng a cheaper cotton, and 
yet maintaming the quality of yam, and good working of the 
•cotton, are so very obvious that unfortunately il ls a frequent 
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occuri'encc, aiiuiDg thone iioL fully I'eali/jof; tht* had elTectu, for 
Kuch to purchaw iiihti-ioi' and mon*. wasty i^pttonH. 

Usinj' nnr1]x? cotton and nn(‘(|ual iiiixtni’t^ of cotton — wliother 
done at the ^ins, pn'sses, Htiick iiji\in<; in the cotton room, or 
at the lattice of the hale-hreakei —will always result in mpre 
lihres llNin^ ofl' the, hnlk and' lodfjin*' on the, rolhsr-tieains, %ven 
irt the casji oi mnles and riiij'-lranies,* apart from losses in the 
earlier sta^^es. 

In the nse ol Indian cotton, either in Inilia or t'Isewhere, 
there 4s often a terulenex to use almost any ki..d of dilapidattxl 
0 ]a*iiin^ niae.hinoiy, which gives unsatisfactory opening and 
chsaning and yet jicnnits loo much gcKxl averages lilne to escape. 
For such cottons also there is somc‘timL*K not sullicient testing 
and sujjen'ision exei’ciseii to check inferior deliveries — or cotton 
not up to saTn])le. 

l^eater hat's and hsif bars in th(‘ blow -room, and iindercasiugs 
on the (sii-ds, ^lailiiuulai'ly n‘(|uire skilful and careful attention and 
jidjustnuMit in ordf'r to ktnqi the waste in p •oper hounds. • 

Ileferiiug to this matter an exc(‘llent writer on practice in 
Indian mills says : - 

“ 111 a mill pi'oducing iiiediuin ipiality of 20’s from a mixing 
of fully g<xKl Khandeish and Gu/ierat cottons the dead loss (by 
which is nu'aiit the nnusahle stulf that is sold in cartloads pro- 
duct'd iilbstly from the hlow-room machines, or the willow and 
hard and oily yarti wastt; that is not nstid over again for lower 
counts) should not tixcetsl at tl^* most 14 ^Ktr ctmt in well- 
managed concerns. It shofdd he .«,i)uut H per cent*in iht! blow" 
ixxim, 3 per cent in the tard-room, 2 jxjr cent in the spinning-room 
and 1 pef cent in the reeling-room. 

“The dead loss includes cotton inquired for the working of 
lower counts of yarns, such as lO’s and 12's from such waste only 
as is produced in the mill. These ligufes may be slightly vari^id 
in accordance with the cottons and the climatic changes that 
occur 80 frequently in the Bomlmy mills, the invisible loss being 
moi-e js’hen the di-y easterly winds are blowinyi as they Iftive the 
‘effect of taking away the natural moistui-e from the fibres, which 
are set flying and nothing useful can be gathejred from them. 

“ In the case of mixin||R {Sijfpared specially /or warps in weav- 
ing mills this dead-loss peixjentage is generally higher by about 
2 ger cent, owidt; to the seedy nature of the cotton that has to be 
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used for these mixin)^. In the case of a mill wholly equipped 
.with riu^-spinning thisi total should bo less by ^ or ^ per cent, 
owing to the saving in reeling waste. . . . 

'‘ The quantity of usable wastes in Indian mills ranges from 
10 to 14 ].)er cent in accordaucti with the class of cotton and 
clinratic conditions, in all well-managed concerns, and should 
economically be used over again with an admixture of about 50 
to 60 per cent of sboiier stapled cottons for about lO’s and 12's. 
The good wastes of cards and dmw-fiames could well be used over 
again in the same class of mixings from which they wero produced. 
Good supervision and oai'eful hands will give reduced waste ))cr- 
centage. Sometimes in Indian mills it is found, with slovenly 
managers and workers, that bits of clean cotton are spread on 
the floor, trodden about and finally consigned to the oily sweep- 
ings and almost given away.” 

Fuller Iklails of Urts/u in hitliau Mills. 

One Hi vision of cuttou-spinniiig mill wastti might bt; as fol- 
lows : — 

J. Blowiiig-room and cand-rooin waste. 

2. Spiuniiig-i'oom waste. 

3. Waste from the leeling and bundling dfqNu tmeuts. 

Subdivision of the wastes might be as follows : — 

(1) MixabJe waste, (2) half-tnixable, (3) non-rnixable.* Mixable 
waste includes such as can be used over again in the mixings if 
treated to a ceilraiiw amount of cpjening. 

The (M^cond refiuiros a gdod deal hf opening and cleaning and 
loses a good deal of its weight Ix^fore it can be ro-used. 

The uon-mixable waste must Ije sold foi- what it will fetch. 

Droppings of Indian cotton in the blow-iuom are of somewhat 
dififerent grades, those from the exhaust opener being of a very 
^irty nature, and very' little usable stulT can bo got from this waste 
^en if treated in the willow. ^ 

The waste th^t comes from beneath the snail porcupine 
beatei'St often ussd in front of a Crigbton beater, contain^ good 
fibre stuck fast to the seeds which are often driven out at this 
position. . * 

Following thisjhe largest quai^ily af droppings from the beater 
chamber of the vortical Crigbton and this is often rather good for 
droppings. Various kinds of grids have been uked for the vgrti- 
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cal oponei', and tho kind of grid is of oonsidei'able importance^ 
Minimum loss of good fibre and maximum extraction of seed and 
dirt is the desideratum to be aimed at. ^ 

The droppings from the scutcher, even with Indian cottod, may 
usually be opened and cleaned in the willow and used oyer again, 
but tho pcrcei^tage should only be low if satisfactory grate liars • 
are used, and sopietimns it pap to clean such waste before 
selling. , 

“The total dead loss of blow-ix)om waste in Indian mills 
di^peiiHs chiefly upon the class of cotton used and may vary from 
12 to 18 per cent, but when cleaned over again the clean drop- 
pings fit for being used ovtir again might be from 4 to 8 per cent, 
leaving the dead loss to be from 8 to 12 per cent. The principal 
cause of the heavy loss lies in the amount of seed in the cotton 
ustxl.'' 

liap waste is usually returned behind the openers with the 
good cotton. It is sciU'cely wise to ])ut in a large (juantity of 
these lap ends at oik' time as this detrimentally affects 'the working 
of the cotton afterwards. Sptematic re-uso of all good waste 
, is required ratluM' than (|uite omitting the waste for a time and 
using a lot altogether. 

1 Laving all such waste weighed and then spread in layera over 
a stack mixing is one of the best methods in I'egai'd to such re- 
usable waste. * 

Imperfect operation of full-la]} knocking-ofL' melons at the 
finisher sciilcboi's, the use of l)u4 daj) ixxls, caif'less ^icHjing of the 
laps behind the cards, large stocks of laps accumulating, and 
conical building of lapA, due to iii'egular (an draughts and lap- 
licking, are causes of lap waste. 

It should not Ire permissible in these dap of hollow lap rollers 
to leave the skeworiqg of the laps until after the lap roller has 
been wRh'lrawn, as this inevitably loads *to more or less stabbi^ 
o^the laps and pushing away portions of tho cotton from the cores ^ 
of the laps. Better tail ends and subsequent piecings of the laps 
result* from the proper practice of iuseitiug tHe lap rodf before 
removing the hollow rollers. A check should be placed upon 
putting in a fresh lap when^ there yet remains a ^rd or two of 
the old one on the lap nM. £4lp waste, even in Indian mills, 
^should not exceed j per cent of the good cotton. 

•Fly is the next semi-usable waste found underneath the cards. 
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Jt coiifiiHtR lavj^oly of ui'ps and short tibroR. Its quantity depends 
upon the clasH of cottoiuin }iiiocesH, the state of the card fillets and 
that of the uiiderf^idds. The chief aim in this connexion is to- 
allow’jnst sullicient to fall out as may he it-qumwi lor th(j qualit\ 
of the )arn. Wire out of (X)nditioii, had desi^^ii and ijn])ro|s*r 
setting; of underf^rids, will allow ^ood lihn* to esrai)e. In some 
Indian mills lickei-in uiulercasinj»s aiv disiHmst'd with, hut this 
makes too much waste, 

liickei-in droppinj{s make the woi-st waste from a caid, that 
from Ijeneath tlft? cylinder and dofler heiufj of a Ix'ller chaVact^r 
Strips always contiiin ^^ood fibre. 

\Vasto from the various Ixihhin and fly-fianies is of lln* i-e. 
usable kind even in tiu; same mill, but should he slielitlv ojieiied 
in the machines specially desi|(n(‘d for the pmiioae. Jt is not 
the best practice to 0 ])en tliis kind of wi.ste on the willow or e\en 
on the ordinaiy scutcher, althou*(h some do it on the onhnaiy 
^opener with rtiasonahle success. The scutcher blade-heaters tend 
to Rtrin*(‘’tHo cotton and unduly w’eaken the fihie. Unless \erv 
judiciouslj and cai-efull> mixed, it is probably tin* case that re-use 
of liobbin waste, even after sjx'cial treatment, lends to weal\t‘n the 
yarn, because the excessive treatment of the cotton fibres has 
tended to weaken them. In ref^ard to the lly-fiumes in Indian 
mills it has Ixien found that causes of exe4.'ssive wivsh* are the 
use of infenoJ' cotton, iusulliclcnl twist in the rovin^ifs or slub- 
bings, carelessness in regard to the change w’heels and wj-ajqiings, 
latching of the ei^ds in windiBg-/m, bad distribution of the roller 
drafts, unskilful fitting and* ailjuslm'ent of tins ]»irts, excessive 
speeds of spindle, use of had oil, or itiattention to oiling and 
cleaning. Again quoting the writer above refei i-ed to - 

" A prolific cause of extm waste in many Indian mills is due 
to the careleasneFB of fiaino attendants in pillowing pieces of gooii 
waste to lie on the; flort’ until it is trodden on and maAe dirty. 

^ 'Ae floors are often so girasy that the waste becomes (]uite Hpoiknl 
which would otherw'ise be suitable for the same -or lower counts 
ofyari^in the satne mill. In many cases tenters of hobbici and 
fly-frames are made to wear lai^e .caijvas pockets for holding 
the clean wastd and those should be used for the proper purpose. It 
is quite common for the top and bdtton^learer waste on fly-frarae.s 
to average from ^ to 3 per cent, or even more in bad cases, aud 
this waste is quite unusable in the mill and inusf l)e sold. Oy;ier 
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non-mixal)li‘ wante from th« fnimf'-room oonaiRtR of sweepinpi 
which may Iw dividcid into liettor and worst* HOi“t8. * 

“In the s]iinnin{:;-room it is prolmhie that the chief item con- 
sifitH of underclearer waste or ‘ li*ow ’ wastt', as it fs often termed 
in [jancMiKhJit*, or ‘Houdas’ in liuiia. Natumlly this waste repre- 
sents veiy consid(;ralil<' loss to the concern, owinj' tft its hiijrin^ 
ifone tlii'oii^li all the mill ])J‘oce^s(‘s. Ad e\ct‘ssive amount of this 
wjisie rna^ indicate die use of^a viM-y iKior quality of cotton, oi’ 
eareless and imskillul woik in making the ro\in«;s or creel IkiIi- 
lims, ^>r ;rross carelessness of the s])iiiners in allowirif^ hroken 
threads to rc'inain liroken to an inordinate extent. This is inevit- 
ald\ acconqiaiiied hy jtreai loss in production from the spiuniiifj; 
machines, sincii the waste realK should liaM* ^one into yarn, as it 
is ])i'actically free Irom impurities. Ji»*duced waj^es and (*xti'a 
\Noik also lead Ui llu* sjiiuuers and jiierceiN ahsimtin^ tlieniselves. 

“ Th(*re are very niaiiv varieties of Indian cotton, and i'(‘ckiess 
ehanjiin*' and mixing of these often leads to the evils just referred 
10 , while another jirolific cai'si* is 'the fieqiieiit chatighg of th? 
atnios]iheric conditions. The jnojier use of artificial humidifiers, 

^ and pro])er care and use of the hygi’omotrical instnimeiits, will 
<lo a gooil deal towards niinimislng the variations in climate, 
(’oarse rovings which require large roller drafts, inattention to 
cleaning, oiling, and repairing the rollers, imskilfulness in the 
adjustmdnt of the rollers, an<l extsessive spindle s]Mie<lH are other 
causes of I'xcessive clearer waste. ( Hearer w’aste from 20’s yarn 
is v(!iy often used over again for itf’s or J2's ywn, an? is generally 
very clean and soft. There* may h.* trouble with hUrd ends, but 
machines are availahh* fA'(*ii for cxlractiiig these if it be considered 
advisable. It is proliahle that these haiil threads are much more 
prevalent in underclearer waste from mules than from ring-frames 
h(*caiiHU of the great length Irom spindle point to rolleis in a 
mule fv’ith the carriage partially or entirely run out when t^je 
threads break. This feature is accentuated by the fact that* a 
mule spinner •removes his waste in lumps over the end of the* 
clearer— taken out lor the imi*pose, whereas a rii^-spitintu* may pull 
*the waste olT in bits without removing the clearer. Calculated 
on the weight of yam spun, clearer waste from ring-frames may 
reach 3 to 3^ per cent, ani 2 to 2| .per cent in Indian 

mills for almut 20’s.” 

, “ Roving w&te is an appreciable item from spinning machines, 
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being due to ‘single ’ i,ud ‘ thick’ rovingn pulled off the bobbins, 
loose ends of roving mfu}e in creeling and in piecing broken bob> 
bins, remnants of roving cut off the bobbins when the latter are 
nearly run empty, nearly cin})ty bobbins knocking alx)ut the floor. 
Roving waste may reach J jxjv cent or more on the weight of jiim 
procluced. * 

“A third distinct itend of waste from mules and riug-frainf*i 
consists of hard wast(‘, under which headfng may hes included 
spoiled cops, siniill portions of cops or cop bottoms, piecing-u]) 
waste and w'aste due to having breakdowns in which all thir 
threads have been broken. (lareh'ss doffing, and thwjads remain- 
ing broken for a time and then making nicked cops or run under 
cop bottoms ait‘ causes of such w'aste, as also may bo the use of 
bad starch for the cop bottoms or careless application ol‘ the 
same. Hard waste may 1)6 used over again in those mills 
provided with machinery sjiecially adapted for the ]nn’])ose, and 
is frequently sold at a fair mte for this puipose. Heeler’s waste 
belongs to the same caiegorj' as spinner’s liaixl wasU‘.” 

JJiiubJe Yam on llimj-f ramus. 

The restiiction and prevention of this has often troubled 
foremen over iing-fi-ames everyw'hore, and is. mud) more trouble- 
some when rollers have two threads per 1)ohs than with single 
thread bosses. Hven with good spinning it is necessary to use 
good, well-rgunded and well-covered clearei's to reduce double 
yarns to a minimuih. If cleare^s^are woni or rough at the ends 
they may cause double yarn, liecause if a thread breaks the clearer 
does not take it pipperly and there is" a tendency for broken 
threads to ron on adjoining spindles. A slight amount of 
cotton on the traveller clearer will break a thread and the latter 
may then catch in the next thread and «cause double. If the 
st^l rollers are very forWkrd in relation to the spindles there is 
^aii incroased tendency for broken threads to run into the next 
threads and make double. High-speed rolleiu 'throw broken 
threads tjD next thfeads moro than low speeds. 
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TTlEAT^rENT OP liliSG’ (’OTTOJJ WASTES IN COTTON SPINNING 

MIL I..*-, WITH OTHER NOTES. * 

Tmilment of lioriiuj irtfs/r*. 

The bent bobliin may burly muk as an Cixample of cotton 

Yvaste, boiii^ nearly as valuable as some raw cotton, for the reason 
tliat whatever (leteviur.Li>inn the fibre may sustain from more or 
less double treatment in oi’der to extract the twist and sufficiently 
1 e-open the cotton, it will he larj'tdy countemoted by the fact 
that almost iill the dii-t, iinjnirities, moisture, and other neif^ht- 
rt'duciii^ })arts, will have h(ien practically eliminated hefon^ the 
cotton has Ikh'ii converted into roving. This has alw'ays been 
moni or less I’ecoj'niztxl, and a ^mat many spinning finiis have 
always followed the jiractice of usiiif; up their own bobbin waste 
for the same counts of yam as originally intended. Until I'ecent 
years, however, the means commonly ]jut into pmctici! for re> 
opening Tihe roving waste and foi** mixing it with the fresh cotton 
were veiy' cnide, and not at all cidcidattHl to produeo the best re- 
sults in the mill processes and in (ho finished yarn. *For example, 
it has been an occasional iltactice devote a certatu amount of 
time on a specified day to the ])urposo of passing the roving 
waste through one of the onliuary blowing-i-ooiu machines, and 
then to mix the waste Yvidi the new cotton. In other cases the 
ixiving waste has Ixeen more or loss carefully- - or it may be 
careieSi;iy — spread upon the cotton iipxings, and treate^d in ex- 
actly the same way as the onlinary fresh cotton in all the 
blowing-room ^nachines and the caiVls in succession. As a inattei* 
of f£tfit, some such practice is even now ocynsionally iidopted, 
although to an infinitelj less extent than formerly. The present 
writer has frequently spent time in picking small pieces of bobbin 
waste from the flats at4ht?^rding engine, after the same had 
gone through the opener and scutcher, and hod passed beyond 
tl)jB action of the licker-in of the card. 
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lUrt'iwj Wasif O^wniiuf. 

One of the Htroiigeat developtuents of itHient yeai-ri in connexion 
with tjie ro-usin^ of cotton wasU‘ in the Kaiiie luillR haa Iieeii the 
luloption of H)>eciall>-rleHign(Hl nmchines for the iii'Ht treatment of 
liohhin waste, either comhiiirtl with Hi>ecial iiieans foj- ])i‘oj)erJ\ 
hlending the it'0]»ene<l loviiig gnuluall) and continiiouKly with 
the new cotton, or l(‘aviu^ tlu' waste to ix* spri'iul on tlie mixings 
hy hand. In r<‘gard to the actual o]M‘ning of thi‘ iiohhin waste 
some s])inn(‘rs ]^\e just heeii (‘ontent with rigging iij) a.j'oiigh 
machine with aiiN kind of heater wJiich they happened toha\eAn 
the preiniws, or could get for next to nothing. In other iMJses 
either an onlinarx (^inling engine has been kept on th(‘ treatment 
of roving waste contimiallx, or «*lse c(*rtain altenitions have been 
made to tlie canl to suit tJu* wasU*. Passing Ihi* waste Mhout 
three times tliroiigh an onlinarx o]xmer Inis h(‘eTi found satis* 
factor}’ xvith some iinns and is cousi<lenxl to ])i’esene thi‘ strength 
of the fihrps very well. 

Mufleni Uoriihj Wimlv Oftenm. 

Aft(M' any amount of experimenting and testing, it has Ix'en 
geneiwlly agreed that the lK‘st timtment for liohhin waste con- 
sists in })utting it thiough a machine which has for its centiwl 
feature a cxIindcM' cox’ered xx’ich a multitude of line-^iointed 
spikes, veiy much after the style we havi* descrilxHl for tlie 
tiwlinent of cop kottoni or hai;d xvaste. Iiidtxul, this kind of 
lieater or cx finder a])|X!urs to lie lupidly iH'cotning ]>n;'eniinent 
for the jf-linking of almost any of the fmer textile wash's into 
xxliich either txvist at tW roving fmine or final sjiinning twist has 
bjen imparted. Ceitnin inachiiu'-niakers have obtained quite a 
reputation for this kind of machine, and otl^ers of the loading tex- 
tile machinists am recoguixiiig that a ]X!rnianent and evtonded 
pdsition for modern roving xvaste oix'iiei-s is assured, and have 
*l)egun to make the machines. 

In a* manner of speaking, the acciqihxl fonn of roving iwaste 
opener may lx; said to consist essentially^ of a Ix'ator of the kind 
above refeiTed <o, combiiu.'d with apiMiutus and mechanism for 
properly feeding and delivering «tlie xtaste. Almost invariably 
the feed and delivery appear to proceed at a very slow rate, which 
admirably suits the I’equired condition of only 'very gradually 
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mixinjj; the waste witli the fitish cotton, wVilo it also jHjnnits 
<?xten(lefl ti’catnieiit of tin- cotton hy the cylinder. 

Referring; now to a spticiiic t'xample which Jhe present writer 
examined at work, this niachiii'* was fitted with a hckef-in, a 
featim* not found in all of ihese rovinpf waste openei-s. TJei-e 
can he no doubt that the a^iplicsition of the licker-in wil]*very, 
coiisMlc'i-ablx increase the ahdilyof the "machine to thomu^hly ri‘- 
oiwn Lh(‘ waste, anil es|H‘eially if a }^ood quantity of wast(‘ is 
passe<l tliroii^h it] one week, thus limitin*^ the e.iiiiiicity ol the main 
c^lnah?]-. The lieker-in aids in attaining the delinite object of 
0 )i('nin^ the waste to sueh an (‘Xtenl that it can b(‘ blended with the 
raw e.otton, and jiassed therewith through the o])enei*s and scutch- 
»‘is without fear of liaviiii.; iniicb, if any, trouble with the waste 
at the e^ajidm^ engine, and without dama^iii;' the card W'ire. As 
to wh(‘t)H‘r the waste will m any wa> make the finished yarn worse, 
that will depend on the aiiiount used in pmjioiliion to the niw cotton 
weijLrht. the kind of \arii thsit is the acce])ted standaixl, and ^neral 
.Utenijon to deiails. The h'csMattKje oi the machhie*is 8 feet 
lon;.^ by 22^ inches with*. The waste is fed to the licker-in by a 
siiif^le fwl-i-oller and jiedals, the latter Iwing carried on an (>ccentric 
sliaft, whicfi heljis in maintaining a strictly panilh^l arraiij^inneut 
of sill the pedals with tfie fac(^ of the taker-in. It is considered 
thill this sN’steiii of jKsials is an improvement on the system of 
usiiij' tw^o coarst'ly (luted fetsf-rdllei’s, as it jii'events the cotton 
from being pulled from the feed-roller in tufts when Jjiere is a thin 
place in the feed. This is jiracticall^' an imiti^.ioii of thi* practice 
that soiim people found lauielicial hi regaid to the fiieding of the 
cotton to some Ijale-lAC'akei's of the roller type, liefore such 
macliines wish* disjihuMid by Hojqier bale-openei’s. Absolute 
rigidiU of the princijial working organs is osstmtial in a machine 
of this kind, and all tjie facings, joints, pedestals and biHckets are 
aU*ady-^u lined in position w'hero it is deemed advisable. The 
taker-in- as well as the cylinder — is fittwl with self-lubricating^ 
liearings. This taker-in is Dj inches diameter, and is built upon 
tlie metallic principle, with suflicieutly haid ahd tempei\%l teeth. 
Its average speed is in]|Rh greater than that of the taker-in of a 
carding engine, reaching, as a matter of fact, u|J to about 13(X) 
revolutions per minute, ts cdmpai’ed with more like 400 rsvo- 
utions per minute on a caid. In tliis particular example the 
cjtlinder is two 'feet diameter, and is covered with beech lags, fitted 
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^th tem])pr(!d, polished t(H)th. The kpi are firmly l)olted to the 
cylinder, and have their ends secured hy two wronght-irou lings. 
It may be explaincxl that the opened waste is stripped from the 
taker-in hy the cylinder, and this tninsfereuco of fibres exercises 
a Ix'neficial infinenco in opening the cotton. After leaving the 
cylinder, the cotton waste passes on to a strong wiro cage, and 
thence iqjon a deliveiy lattici^, and in a grisat many cas(‘s loosely 
upon the floor, or into skips, i-^'ady for inixing witli the mw 
cotton. Such a machine is made by Messrs, lirooks and Doxe} 
and is shown in Pigs, fi and 7. 

iJelirarif of 11 "/w/r. 

Jlegsu’ding tin* deliveiy of the opent4 waste, however, it will 
be worth while to give a little space to a six'cial considenition 

tCCYUNDER 



of this jKiin^ As a matter of fact, practice varies considembly iit 
regard to this detrtU. The oripfinal method, as above inentioucd. 
of delivering the cotton looeely upon the floor, and aftei wards 
mixing it with fresh ^ cotton, has been seriously objected to by 
some people, and recently it has become a very common practice 
to have the opened roving waste delivered directly to the exhaust 
opener, or else to the mixing lattices or the l^oppers. 

Jilendinff of the Wast-e frtm Boring Ojmi/er. 

It must be understood that under the general term of “ roving 
waste dpener ” w6 have a machine which serves equally Iw the 
bobbin waste from slubbers, iutermedj^tes, rovers, or mules, 
although the thinner and harder twisted roving waste I'equires 
more treatment tkan slubbing i/Aste, Sio that while 50 lb. per 
honr of slubbing waste could bo opened effectively, only about 
half that weight of roving waste could be opened. In any cage,. 
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there has always heeu more or lesM annoyance and trouble con- 
nected with the blending of cousidemhle quantities of opened 
bobbin waste with the raw cotton when the^wasttj has been 
delivered on the floor or in skips from the lOving openei-, and 
afterwanls mixed with the cotton. Difliculty has iiiisen in obtain^ 
ing a thorough and e(]ua1 blending and incoi-poration bf the waste 
with the rtiw cotton, and th(5 iiitix)diictibn of Hopjwr iKile-openera 
and feedcM’s incrc'asuf mther than diminished tliis evil, ^larticularly 
in cascis in which the stack mixing of cotton had been al)audoned, 
^ ^hthid 1. -Assuming tlie Hopper bale-breaker to be used, 
but no stack mixings to be made, the usual way is for the attend- 
ant to pass a ceiiiain amount of the opened waste along with the 
raw cotton into the IwUi-hi-eaker. Kxperience has demonstmted 
that average inisults are not reliable from this practice, us many 
attendants do not tak(% pains to feed the waste in always equal 
projwrtion. Verha^is to a somewhat less extemt the siune objec- 
tion afqilies if stack liiixings are miule and the waste is passed 
iuto stack mixings along with the m\\ cotton. 'Pho* objection 
ap])lieR much the sttme if the* waste is lirst made into sejiaiute 
laps u])Oii the scutcher, and them these laps uui’olled and spread 
aci-OHs the mixings. It is self-evidtmt to anyone possessing any 
knowledge of cotton spinning that unoxjual blending of the waste, 
which causes some card laps and slivtirs to contain a good pro- 
portion df the waste, while other •laps and slivers contain scarcely 
any waste, can lead only to irregular work at the machines, and 
an irregular finished yai’ti. Whutever the standard of quality 
aimed at in spinning cotton yai'Uf.,^t is a cardinal principle that 
all HMSonablc ])ains should be taken to maintain that standaid as 
uniformly as possible. All tliis is now well understood by our 
cotton spinners and macliiiier}' makers, and during recent years, 
two or three systems ^have botm more or less extensively adopted 
by whiSh uniform and continuous blending of the waste and luw 
cotton is obtained by mechanical means. 

MeDiod 2.-^In the case of this second and moni improved 
method of mixing the waste with the raw* cotUbn, a deli\^iy pipe 
* is connected with the raving waste openei’, and is also eonnccted 
with the main cotton conducting pipe or long exh&ust feed trunk 
of the exhaust opener. The tVoste enters into this trunk slowly 
and continuously, and in this way a very intimate blending of 
wjiste and new cotton is obtained. In a specific example the 
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Roving waste is passed through a wasttJ oiX!ii(‘r fitted with a 
regulator to aid in uuifonn feeding, hut which is o])tiorialIy ap- 
plied. Preferably this iriachiiie is also lifted wifh a siiitahlt* 
stop))ilig and starting aniiiigiiment. and is eonnecteci hy means 
of long rods, levere, and wiius to th(s fmi paits of the exliaiist 
^ opeiYei’ and* the long exhaust feed-trunk, so that tli(>re shall he 
siiiiultaneouK stopping and shurting of all these parts. The vxaste 
oj)ener delivere the waste to a tin pi]>e 4 iif. or so in diameter, 
which is piec<‘d up dirc'Ctly to the !) in. diauieU'r priiici|Kil exhaust 
hted-truuk. A stop valve is ap])lied to th(‘ 4 in. \\ast(‘ pppe, so 
that waste iiiid air can easily he shut olT from (‘uleriug at this 
point. It m>i\ Im‘ as well to jioinL out that the (‘.oiiihiiiiition of a 
wa‘'te o])(‘iU!r with an ordinary colLoii ojamer does not compel tiu- 
coupling lip of the 4 in. pifM) to the exhaust !) in. since the 
4 in. ])iiM* nia\ deliver its waste eonteiiLs dii-ecaly to the heater 
chamlier of almost any kind of large heater or c\iiii(hM'. 

MpHiihI ;i. -It may 1 k' claimed that an advantage of No. 2 
nietliod ik that the opened waste does not need to he jiassed 
through thi* hop]MM- feeder or be ])laced on the niixiiig. There 
are many jieople, however, who pi-efer to ha\ (‘ the o]ieiied waste 
incorporated with the stiuik mixing if such Ix' used, and ('V(‘n 
if it he not used prefer mixing of the waste at an earlier stage 
than in Metluxl 2. As a couse.(]iience a third ni(‘lhod has l)eeii 
Hoinew'hat extensively adojited (firing recent >ears. In Mils case 
a very slow' delivei'j lattice arrangement is pj-ovided fur receiving 
the ojKiiied waste tfrom th(‘ WY^ste o)M;ner, and is itself made to 
deliver tlie waste to some part of inecllanism or lattice work which 
conveys tiie new cotton from bale ojxmer to stack mixing. Por 
example, a double elevating lattice may lift th(‘ waste and de])osit 
the same slowly and utiifonnly iiix)ii the distributing mixing 
lattices at any convenient ]x>int. Y('t, again, in a jKirticular care 
recently examined by the writer, the opeiiel waste was delivered 
ufion the Iwttom deliver) lattice of the ho]) 2 jer hale-hreaker, and 
^VMK the.ii taken up hy the elevating lattices along witli the j-aw 
cotton. • As a sliglit deviation from this ])articulHr pi-actice^ it is 
possilile to armnge a delivery to the waste opener, and have this* 
pipe leading to a condenser on the ho^r !»] e-breaker, or the 
hopper feeder, w'hcgi the roving ivi^te v]H;ner can be placed con- 
veniently in position near the particular hopper machine used for 
the combination. In reference to the cylinder, it* is more or less 
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the pnietice to liave th(' cvlindor cover fitted with a selMockiu{|r 
motion, which proventH the cylinder coari' from bein^ opened 
wh(‘n the machine is workin**, and on the other hand prevfMits 
lh(‘ cylinder from heinj; sUrte«| while the cover is u]). • 

1 , of Wvtle. 

A short time ji^o the wriier had suhinitt(‘d to him a sample 
of American cotton m oiiler f»ive an opinion as to the suita- 
bility of this cotton for spinning a certain count of yarn, lK>ciiuse 
v;‘r\ Iflul spinning' \\ as iieiu^f obtained from tlie dbtton. Tncid(‘nt- 
ally it triins])ired that sill the ertm lajis from the s])inninjf machiiu's 
w(‘re bein^ exte,nsive]\ used in the iiiixin^rs of raw cotton. This 
apfiears to he a t\’])ieal (Mise of the inis^nidod r(‘-nse of waste 
in the sjiinnin^^ mill. A linn iisiii*( raw cotton not ;»oo(l enough 
for the }*arns to Im; spun, and then depi-eciatin^ it by inter-mixing 
.ill the uiuhu-clearer waste from the s])innin‘; machines with 
the mw cotton. Tin -re is a vast diffenMict* hi*tween crow-lap 
w’aflt<‘ and lovinj' wast(‘, the hitti*r hem^ (piite frtjc from hard 
tiij'cads, w’hile the crow-laps are full of them. This is so true 
that a so]»irate and s])ecial macbiiic is iistMl for separatin^r the 
haixl ends from the und<‘Tclearer waste of mules and riiijir franuss, 
and we will biit^fly descrilie this rnacihine later on. 

• The Cylinder hfujit of Jlocing WasU Ofmm. 

We have .stated Dial a ty]ii(»i1 modern l ovini^ jj’asle 0}x»n(!r 
consists of a feed lattice, press nillers, feed lollur, pedals below 
the feed roll(jr, a *J in. or 9.f, in. taker-in, a 24 in. cylinder, a 
stripiunjj platci, a 12 in. caj^c, and a delivery lattice. A well- 
known niachin(? is made by Messrs. Brooks and Doxey, and 
ihoso makers are prepanid to HU}jply any one of three grades of 
spiked Jags for the jn-ipcipal cylinder : — 

1. Tiags wdth round polished steel teeth of coarse pitch. 

2. Lags w’ith flat polished steel tijoth of coarse pitch. It^is 
claimed these* dags have greater opening power on the cotton 
^ wast» than lags with round t(>cth. 

3. Lags with flat ^lished steel teeth of flne pitch. It is 
claimed that these lags have the greatest opening power of any 
kind, and their adoption's siixmgly advised for treating rovings 
from Egyptian cotton, and especially if these are as high in counts 
aa 12 hank, or &ier. 
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^ It may be noted that the ca^ above referred to and the delivery 
lattice are diepcuHed with if the roving waste opener is linked by 
a delivery pipe to a condenser fixed on the hopper bale-breaker or 
hoppej* feeder. (Hee Tigs. 6 and 7.) 

The Gidriwj. 

The iticeiving pulley on the cylinder shafti is usually 12 in. 
diameter by 4 j in. wide for 4 in. belt, and a high W'orking cylinder 
speed is 800 revolutions per minute, it is recommended to be 
^ven from a separate counter-shaft with fast and loose pulleys. 
The feed and delivery ends are driven from the taker-in, on which 



. Fig. 7.— Plan <• itoving V'asie Optiuer. 


is a 3 in. diameter pi^lley driving to 13 in. fast and loose pulleys 
to convoy the driving to the feed and delivi^iy' gc^ariug. 

A stripping plate may lie extended across the face of the 
oylindcr to aid in cleaning the waste from «the steel spikes. The 
cylinder cover may be fitted with a self-locking arran^ment, 
wliich prevents the cover from being opened while the waste 
opener is at work, and also prevents the maebitfe from being 
started Again until the cover is put down. • ^ 

As regards .the kind of lags and spik^, it may be added that 
for roving tip flo 5 hank not highly^ twisted the round polished 
and coarsely pitched spikes may W i^mmended, but not for 
any finer hank. It is usually found best to deposit the opened 
roving waste on the short horizontal bottom lattioei which trano- 
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fers the cotton from the iMle-brenker to the elevator lattice^ 
but there are two or three alternative ^}'stem8 to suit special 
circumstances. 

Aiwtlunr Make of Itovimj Waste Oimier. 

Another make of roving wriste opener may he thus (lesoriJ)ed ; 

This macnine is very strong and acoumtely constnicted, and is 
in general use. The waste is placed on a lattice 24 in. wide, 
which can l)c suited in leugth*to any requirements. The waste 
passes under an iron collecting roller to the %ted chased feed 
rSller, which rests on sixtcH^n weighted levei-s or pedals, these latter 
being turned up at th(! ends in order to firmly gi’ip the cotton 
waste quite close to the cylinder. The cyliiider is veiy strong, 



-and is foriiUKl of an iron body, to which wooden ln|(s containing 
hanlcned and pointed steel ^ins aft Jjniily atr -ched. .The cylinder 
is 24 in. diameter, and its bearings are of the Mohler self-oiling 
type. The cotton waste is beaten from the ifetMl rollei* and levers 
by the taker-in, and is then passfHl out of the machine by means 
of a lattice and revolving cage, or, if desired, a mouth-piece and 
pipe can be fitted to the machine in place of the lattice, 'through 
which the cotton can be blown to the opener. Fioductiou,' 120 ]}). 
to 180 lb. per hour. Driving power required, about 2^ h.p.* 
Main driving sllhip, 4 in. wide.” 

^ Ali outline sketch of this successful machine is given in 
fig. 8. 

TJ^eadm Extractor, 

\Bef erring to the practice of re-using the waste from under- 
o^parers or crows ” of mules, we condemn the excessive use of 
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such waste for twist wns when the raw cotton is i-eally not t;oo»I 
enough for the twist yi^rns. ft must not Im; understOMl tiiat we 
coudeniu the Ji'-inixiuif of crow waste in all laises. On the con- 
trary, w’eft yarns of rather low or ni<Hlinin coiinls will often stand 
veiy well witli such a mixing, and ii must always he ii'iiieiuheivd 
thati])in co^i weft rams have coni]KUativel\ little strain {ilacod upon 
them in the weaving pme.hsse*^. Such \jirns nia\ go diivcll\ from 
sjiinuing machine to loom, whereas wai*]) \\arns iiiiist imdeigo 
the strains of winding. w'ai*])ing. possildy sizing, and afteiwanls 
must ii'sist the ‘.\ear and tear incidental to o])(‘ning and closing 



the shed and iKsating up the weft at the loom. Just as in tlie case 
of roving waste, so also have sjiecial machines lieeu introduced to 
aid in the preparation of underclearer waste from mules and ring 
frames, so that this waste may lie^uw-d over again. Thfse ma- 
chines are very sim])le and ingenious, and have received a fair 
* amount of adoption, but arc not nearly so largely adopted as lOving 
waste apeners, nor aro they quite as successful in attaining the 
desired end. The object of an automatic tliread extractor is to* 
mechanically pick Uie hard ends or threads from the cloarei' or 
crow waste made upon ring frames hi* mules, especially in regard 
to American and short-fibred cottons. In a well-attended recent 
meeting of. an important body of practical mill irfen at which the 
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writer was pi'escnt, it was g(iiierall> agnsed that Uie thread ux-k 
tractor was not an al)8olut(' snccess in connexion with Ugj’ptian 
long-stapled cotton. Oi-anted that the haid ends can 1h* effectively 
separated and extmeted from the ci-ow lajm without injury to the 
^vaste generally, th(‘iv a])]M'iirs no itiason to tliink such waste 
would be veiy deli i mental to the yarn in i*e-woikifig. Uiwlei- ^ 
clearei’ or crow waste is largely cum])osed of the Ixjst of the 
cotton which has .•^ticct'ssivel} ]MUised through all stages of cotton 
spinning, (ixcexjting ihf' last one oi all, and w^re it not for the 
broken twisted threjwls which oft(*ii nin in witlf this waste, the 
lalter would ho very good stuff, in spite of tht^ prcisence of had 
ends rublxxl off the iron mllers. Every on(‘ knows tluit twisttnl 
threads often break off at the mule dui-ing wnodiug-on, aud then 
eilh<ir wind round the cops or else wind round the undorclearers. 
Neither is ring ci-ow waste by any imums fi-ec from this paiti- 
culai' defect. Hence the invention of the particular machine 
under discussion. It (au taiiily does its work quicker and more 
efficiently than the uverag(i hand ialxtvir; and crow Taps from 
American cotton will work very well after treatment hy this 
maohino, and especially if weft yarns are being used. 

It is quite possible to feed the thi’cad extriictor by hand but 
tlie ninkors recouiuiniid auiomatie feeding. The w'astc is de- 
livered from the machine in a fleecy condition, and it is possible 
either to feed it dintctly to the ' o])eiiei’ or deposit it iij)on the 
mixing of )uw cotton in a ])roperly gnulnati^d and ^ropoilionatc 
manner. .A])art from the automatic feeding, <he central fc^ature 
and acting principle of the maohi’.e consists of a wal^te shaft and 
specially formixl small beaters near this slyift. The hard ends 
are left wrapped round the steel waste shaft, which is placed in 
the centre of the machine and is provided with grooves, which 
facilitate the ready cutting off' of the hard ends. The waste shaft 
and tha Ireatere run in wide tuearings provided with ample lubu- 
cating facility. Tbo Ixiaters are madt; of the best cast-stctil, and 
are perfectly ^looth and well polished. As may be expected 
iiowa^ys, a safety cover is applied to the boatSrs to prevent lift- 
ing while the beaters a|;e working. The thread extracting shaft 
is chased from end to Aid, and has four longitudinal grooves to 
facilitate the stripping of the*bhid ends, illustrations of Messrs. 
Brooks and Doxey’s well-known machine are given in ffgs. 10 
and 11. 


6 
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AiiUmiatic Feed. 

The additiion of the- automatic fendor to tho th]'oad oxtraoting 
machine adds ^mowhat to the first cost, and makes the machine 
a little more complicated, but the following advantages may be 
claimed for its use 



Eiob. 10 and 11.— Thread Aztnetor. 

1. It prevents ioverfeeding, "in'I'd&iinishos or quite prevents 
the beaters from choking. 

2. It saves the time of the operative, and allows the operative 
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to attend lietter to othtir duiicR, sucli an removing the picked 
waste and bringing up fi-esh waste for picl^ing. 

3. Tt is very impoi*tant that the crow waste he fed slowly and 
uniformly in order to get uniform and efficient extraction* of the 
hard ends, and the automafic t(X‘d(‘r attains this end much better 
than the avenge hand-feeding.* 

Procfixs of Good Cotton from Carduuj Engine. 

Stripx. 

The following note is itipioduced without alteration from a 
circular issued by Messre. Uetherington, inakei-s of the Nasmith 
('Onilier : — 

“The whole of the stri])H produced are put thi-ough the 
blowing-room or such machines in the blowing-room as may be 
necessary to make fairly regular laps. These laps ai*c then put 
ihiough the caixl in tlie oidinaiy way and made into sliver, which, 
after passing through one head of dj-awing-frame, is ])ut through 
the sliver laji machine and made into Lomlier lajis ip^*in. wide ; 
or in cases whorii a rihlion lap machine is installed, the passage 
through the drawing-fniine is eliminated and the sliver carried 
diivct to thi‘ sliver la]i machine and made into a hi}) of which six 
ai*e doubled in the ribbon laji machine. I’hese laps are then put 
through the Nasmith ConilKT and made into sliv(*r, which is put 
up at the limt or second h(‘ad of •dmwiiig along with the oidinaiy 
caixled sliver in the iiroiioiliion of one end of eonihed strijw to five 
(‘nds of oj dinar) cardeil slivi'r. Jlie yarn ]>ip<luce(r from sliver 
<joiitaiiiing this mixture wdlJ, if the process has been properly 
carried out, be found to be slight!) strong* than the ordinary 
)arn. 

“ In vanous tests we have made, Ixjth on machines at our 
works and in actual working in the mill, we find that we are 
alwaysttble to recover* upwards of GO per cent of good stock out 
of the original w'oight of strips d(»ilt with. * 

“ The followjug ai’e figures based on an actual result iu a mill * 
spinn^g average 4<i's riug twist, Amencan cotton, viz. : — • 

“(Cotton costs Td.^per lb. 

“ Strips sold at per lb. 

“ Value of oidinar)? catijej sliver made £rom 7d. cotton, 8d« 
per lb. 

Produclioii of strips per week, 3000 lb. 
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“ 3000 11). put through blowing-room and card Iorcs 17 per 
cent in waslje, leaving 2490 Ih. sliver. 

“ 2490 lb. sliver jnit through I^asniith CoDil)er loses 23 per 
cent in waste, leaving 19J7 lb. of contlied stnpH. 

" The original 3000 lb. of stnps have thus produced 1917 lb. 
^ of stiver, at least t'qual in value to oitlinary carded sliver, and 
10H3 II). wast(! of various sorts, jirobjihly worth at least Id. per lb. 
all round. Thus we have : — 

1917 lb. of slivei; at 8d. per lb. . . l.O.JWOd. 

1083 lb. of waste at Id. |M‘r 11). . . 1,083d. 


16,4 1 9d. 

Cost of 3000 lb. of strips at S^d. per lb. 10,500d. 


Ijeaving a gross profit of . . . 5,919d., i.c‘. ^24 13s. 3d. 

Additional plant recpiiiied foi* this process for a mill of this 
size woiVid be one Sliver Lap Machine, thi'ee Nasmith Patent 
(Jombers. And the additional maximum amount for wages would 
be £1 per week. 

No additional blowing or carding machim^ry is required, as, 
assuming that the card-room is producing suHicient to keep all 
s])iudleB at work, whatever additional weight is put through in the 
form of combed strips may be deducted fron) the raw' cotton 
formerly put through the blowing-room, so that the total weight 
going thi'ough remains ap;^rQ\imately the same, and the only 
additional wages and power requii-ed are for the foui' machineH 
mentioned above. 

*‘The charges for interest and depi-cciation on the capital ex- 
pend itmie involved, power, wages, and margin for contingencies, 
would be, say, £3 per week, which deducted from the above gixTss 
profit leaves a net profit of per week £21 13 b. 3d.” • 

< Letter on Colton Mill Waste. 

In r.nsw’6r to u query a former student of the author 'a W'rote 
as follows : — 

“ First of all, lot it he understood thalt I make no attempt to 
say what a certain • waste may b<%,Used inor, any further than what 
I have seen foi- myself. I intend to deal with the following waste, 
and first of all to say what machines it passes through and al^o 
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what it is uned for, and then, last of all, to describe the znachineH 
I have mentioned. Cop bottoDiH, Gat'd ^y, Gat'd strips, comber 
\Yaste, sliver waste, bobbin waste*, clearer waste fixtm mule, W'ashed 
waste (hard), washed waste (soft). 

“ Ciwd Fhf . — I have sc-en this willowetl and mixed with card 
■strips and spun the same as under the heading of card strips^nd 
also 1 have s(>(*n it uHf«l thimigh the *Raine machine's as clearer 
waste*. This is n.icd for blankets which are treated to a raising 
process. * • 

“ C'trrf Slnps--\ have seen Amt*ricau sliijw nfixed with bobbin 
^^aste and this mixing has spun 16’s, having ])iiss(‘d through the 
following iTiitchines (the Itobbin wasti* having previously passed 
through a two cylinder inacliine for breaking up): (1) Hopper 
lialc breaker delivering to mixings. From the mixings the cotton 
is }mt through an exhaust opener with ho])per f(*(*der and 2-1 in. 
cylinder through a trunk to a (Brighton Ix'iiU*!-. The* Crighton 
opener feeds automptically three openei's with ho})per feedem. 
Thest) openers make laps, four of whi^ h ai'e fed to eadh finisher 
ec'Utcher, the, lap fi'om the semteher Ixiiug fed to a revolving flat 
oanl, through two heads of draw-frames, one slubber, one lOve, 
and then to a coarse mule. This was used as w'eft for sailcloth. 

“ CoffiJier Wafiidi , — Tliis will spin up to about 20’s or so. I 
have seen this kind of waste used as oi'dinary cotton, having 
passed tRrough the following machines. Waste scutcher with 
hopper feede.r, and one cylinder and one licater; four laps from 
this ere fed to the iiuisher sci^tcW. Oth«r machines as for 
card strips. Also I have seen it passed through waste machinery’ 
as follows: Waste scutcher as above, flnisher scutcher, breaker 
card with side drawing, thix}ugh a Derby doubler making half width 
laps, two of which are placed side by side at the feed of the 
finisher card, this hltod with single condenser. The condenser 
bobbins being placed at the back of the mule. The comber waste 
is used for quiltings and sometimes used for the imitation of wdbl 
when mixed wijih cop bottoms. 

“ gUver WMie . — This is the waste made at the card,^mber, 
'and draw-frames, and generally used up again at the same mill. 

Bobbin Waste . — ^TAis is the waste made at the fly-frames 
and the mule. This is geneflejl)^ used at the pame mill, but some 
is sold as stated above. 

Olearer Waste . — This is got from the mule and the ring 
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frame, and is passed through a two-cylinder bi'eaking-u}) machine, 
through a waste scutcher with a ho]>]X‘r fe(jd and two beatem. 
Two lajw from scutcher Iwing fed to the breakei’ caitl, W'hich is 
fitted with th(‘ side; drawing for Scotcii feed wliich f(<eds the finisher 
cajd. The condenser ix)b))in fi-oiii finisher card l)eing placed in 
the cj’eel of the waste mule or the cup-fi’anu*. This khid of waste 
is used foi’ heaAT raistd blankets. 

“ Cop BotUma. — ^'Pliis is the waste made by co]> wijiders and 
weaver and is )mt through tin* following machines : Might- 
ctliuder hreakin‘g-up machine with soaiH'r attsichetl. Through 
waste scntchei-, two lajw of which are fed to break(‘r card fitud 
with Scotch feed. Through th(‘ linisluM* card to tlie waste spinning 
mule. This wasU> is generallx ustsl to imitate woollen goods, such 
as blankets, and when raiwd gitnng ilie hi*st imitation ])ossil)j(‘. 
Sometimes it is list'd for ])Iain work. 

“ inw/zed Waste (//Irtrflf).- This is the diily waste imule, foi 
example, in wet doubling mills, and is generally lionght hy tlu' 
waste dedltjBs, who have it washed, or blenched, or dyed. This 
is passed thi'ough the same machines as cop liottoins, exoi'pting 
the waste mule lieing sometimes su))slituted ))y the Chapon 
frame. This waste is souietirncis ustjd for dyeing, which is done 
after leaving the mule or cup-fiume, if it has only licen washed. 
The cops from these machines being reeletl, then dy^, then 
wound into cheeses either double or single thread. If two or 
three thixiads are doubhxl together they are of dilTeront colours, 
thus making a Grandcrolle yarm The cheeses are then put on a 
cup-framc and twisted, the co])S from the cup-fi’ame being put 
in the shuttle of the loom and are ofUm used for headings of 
blankets. Sometimes blankets are made ontii’ely from (iranderelle 
yam of all shades and coloure, giving a giand effect when raised. 

“ Washed Waste (Soft). — This is the sweepings up which are 
put through a picker and then possibly washed. Sometimes, 
hoVever, they are not washed at all, being put through the nia- 
‘ohincs as received, first through the willow and othei* machines 
as for clearer waste. If washed it is put tlirough the .same 
machines but omitting the willow'. This also was used for 
blankets. ' '' 

“Having thus put down the klndb of waste 1 have seen 
worked, 1 will now describe the machinery 1 have mentioned. 

“ The Willow . — This consists of a cylinder fitted with spikqs 
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which dash the cotton against apikos in the cover, thus knocking 
the dirt or foreign subatauce out. Tt has an automatic arrangi*- 
ment for varying the time it iiia\ lie dewmlle to retain the various 
classes of material in the inachitie in orrler to ohlSiin the required 
cleanliness. 

” Cop JiolUm ItidiLkintj-up* Mfuhhte . — This luachhie is ij^ted 
with fi'Oin 1 to H cylinders n<icoi‘ding fo the aiiiount of o^iening 
requiitkl. The cyiiii<h*r is iornied of an iron body to which 
wooden lags containing liardeihjd steel -pointiHl* ])iuK ari» lirmly 
atUiched. The lags 1km ng held to tho iron Iwdy 1 j^’ a hoop, so that 
if any pins get daina‘»(‘il they ciui Ixi easily removed and renewed. 
The cylinder is al»out 30 in. diamehM' and mn up to 700 oi* 800 
revolutions per minute. The machiiu' is capable of dealing with 
al)OUt 80 lb. per hon. :ic(iording to circuujstances. It is generally 
htted with a soa])iiig a|)]jaratuK.” 

Another friend wroUi as follows : — 

“ Old straiTping W cut up and sold ior mending shoes, etc., 
the woi-st pieces of hjather and piecinj./. are sold and Aiade into 
brakes for wagons. 

“ Holler leather sciups are sold and used for various pur- 
poses, th(! worst lieirig used for polishing. 

“ (lin’d lillot is sometimes sold to clothe cawls for curding an 
inferior cotton, and sometimes cut up for cleaning 8tra})s and 
scoui-ing *Htcel rollers. Scrap-iror goes to the foundry and waste 
paper to th(’ ]M.]iei’ mill. One finn sell their old banding from 
spindles to a liixjwood dealer for bqpdling purpqfjes. 

“Cinder’S have not often a eommerciai value find it costs 
about 9d. per load for their removal if there is not an adjacent 
tip. 

“ hTuo dirt sometimes or rathei’ under some circumstauoes 
costs about 2s. a load for removal ; in one case, however, that has 
oomo under my notice, the remover of this flue dirt extracts ^a 
small amount of cotton from it and sells it for packing, and carts 
the stuff away without charge. 

“Jhree kinds of waste are made at fly-fsames : (l)^Boviug 
‘ waste ; (2) fly on creels and flyers, along with which is put flat 
waste from clearers; ( 3 ) sweepings. Card-room sweepings are 
usually bagged together. • , 

“The sweepings in tho spinning-room lire generally divided 
into two clasBol and labelled spinners' sweeps and spinners’ clean 
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waste. The latter is composed of roller-laps and the Ay which 
accumulates on the carriage creels, etc., and the amount varies 
considerably. 

“ OccasionalTy cop l)ottoms have to he doAed in varying 
sizes and these are bagged separately. If on tubes and only a 
8ma|,> amount on they aro put in thh waste pa))er. 

“ Tn the 8pinning-ixx)iVi there are many iNtuds and it is com- 
mon for as much as 80 lb. ])er week in a rnedium mill to go as 
waste. They Kul1i>r the same fate ks co)) Mioins. 

“ At one timv it was better to wash, steam and mangle the 
oily waste, but now its value is not decreased through oil. 

“ Waste is usually Iiought by a dealer. The jM'ice does not 
vary like cotton and contracts are made for mouths ahead. When 
the dealer gets it ho sorts it and tests and marks it and some 
dealers have ])lant for willowiug and cleaning. 

“ Some kinds of waste are spread over the Aoor atid then left 
foi' a time to the tender meroies of a sul})hur stove. This is the 
cause of many Aim Sometimes the stove is in a it>om under- 
neath and the cotton is spread over a Aoor peiforated with holes. 
This is to get the impurities out and to bleach the cotton.'* 



CHAPTER Ilk 

THK OPK.NrXCS AND CLEANING OF COTTON WASTE 

■ 

Hvmtmni of Macinne’t More or Lem Csed iu tly^ Treatment of 
Cotton irrt.s/<*.* 

1. Oldham Willow. 

2. Ilai'd-waHte oi* uo|i-iK)tioiii inachineh containing Ciom one 
to ]uck(!r cylindorri. 

3. The Crifjhtou ojK^ner. 

4. Single Kcutchoi H for widi* laps. 

5. Yaiious inachiiius constructed from old cotton oix)t:iiig and 

cleaning machin«‘s. , " 

6. Soaping appamtus appliful to cop-bottom machine. 

7. Hopper feed to breaker oanling engine. 

8. Breaker ciii-ding engine with rolloi’s and clearors. 

9. Scotch fped. 

10. Lattice foodoi's. 

1 1 . Derby doubler. 

12. Finisher carding engine. 

13. Condensers of various descilptions applied to ffnisher card. 

14. Finisher cards with manifoM coiler system. * 

15. Roller and clearer carding ongiues discarded from cotton- 
spinning mills, equipped with condensers and waste caid feeing 
and delivei'y arrangements and used in the waste trade. 

16. Occasional use of one fly-frame in the preparation system. 

17. ‘6elf-actiug mules with woollen mule headstocks. 

18. Self-acting mules with cotton headstocks. 

19. Belf-actipg mules without drawing rollers. 

20^ Self-acting mules with drawing rollers. * 

21. Chapon spinningjrames. 

22. Can spinning frames. 

23. Bing spinning frames Vyt)^ draught rollers. 

1 The reader ij^referred to the appendix for additional remarks on many 
of ^hese maohlnes. 

(89) 
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24. Uoviu^ waste oi)eiier8. 

25. (bmlx'i's for cai^d strips. 

lyssiblt Sif^tlrmn of Machinery, in Uhimj Col Inn ira^/r 

Syxlm 1. JliUfCivaste, Cup-JioUms, elc. — Th(! amhor has 
pitjpaivd till' followiu^r simiiimry of systems that may be used : — 

‘ 1. Hanl-waste bmakib^ machine, made with any numlx'i' of 

oylindei-K up to ahoui eij,dil, the six-cylinder ‘machine beiu^» a very 
good one and more economical in use than, say, putting the same 
waste through a'lliree-cylinder machine twice over. . 

When the waste is clejui, as in the castj of ordinal} coji- 
Ixittoms, this exlindiT machine is suflicient williout tlie Willow or 
the (Irighton. This cylinder machine may Ix' iilUKl with a soajiing 
aiTangement and deliver the cotton loosely. 

2. Single scutcher with hopper fetder taking the cotton fi'om 
the waste mixing alter passing the cylinder machine. The 
scutcher tmuallN makes a wide laji, say 48 in., and should he fitted 
with a 1 ‘^mlating motion of the link typ(> (without howl-liox) in 
order to obtain laps as regular as jjossiblo for the breaker carding 
engine. 

The diaught should be a down-dmught and it will pi'ohahly lie 
found advantageous to arrange the lap ('nd fraiuing to hold a 
creel to contain several bobbins, shvers or threads of some sort 
which may run in Avith the lap during formation and thus jireveut 
subsequent lap-licking. A less troublesome metliod of preA^euting 
lap-licking ^an this Avould by to sAving a dntg-lioaixl fi-oin the 
framing and* allow this diag-board to ruh on the lap during the 
formation of the latter. It is possible to airange a device of this 
kind so that the Avinding up of the AAeighted vertical lap racks also 
pushes the hinged door out of the Avay. Jn some cases scutchci's 
with picker beatei's are used at this stage instead of the oidinaiy 
scutchers. * 

* 3. Breaker caiding engine fitted AAuth extended feed lattice 
** capable of holding Iavo of the laps from the scutcher— one behind 
the othfir, in orde? to help in giving sufficient uniformity ko the 
condensed slivers pixxluced from the finisher card. This system 
of lap-doubling also aids in securing good admixture of the 
waste. , • t 

Card 48 in. on the wire, special arrangements of feed-rollers 
give a good grip to the short waste — possibly covered wi^ 
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inserted wire or leather fillet — cylinder 50 in. diameter, seven 
rollers and seven clearers, one wood fa^cy, doifer of possibly 
30 in. diameter, draw>l)ox and coiler delivery. 

4. Derby doubler with V table used in ordci- to convert a1>out 

sixty slivers from the bn^ber canl into laps for the finisher 
card. (Foj- hard wasttj the Def'l)y doubler is more often recom- 
mended than tile Scotch fcieder.) A fulT la]) stoji-iuotion ii]>plied 
to the D(‘rby douluer helps to keep the laps of uniform siz(‘ for 
the finisher caixi. • 

5. b'lnisher cardin<( enpnc arraiif^cHl to hold fwo lajis, end to 
end, from the Derljy douliler, or if need he even a second pair of 
la])S an-anjred Ixihind llie tii-st )mir. Dr two full width la]>8 may 
be ust*(l as at the breaker ft‘ed. lAx’d-i-ollei’s, clearers, rollere, and 
fancy machines the same as on the bi’eaker. 

(loiidenser aiTan^jemeiit as elsewhere' dt'serihed. The rinf» 
dolTer condenser is niueh usckI in England and may he 24 in. 
diameter fitted Avith sinj^le rubber divide)', fly-comb condenser to 
take off fioui 18 to 3fi cuds on the one bobbin accordii]]’ to counts 
of yam required. Sometimt's a tope condense)’ is used as else' 
where desciibed. 

6. The long bobliins of condensed sliver are taken diitictly to 
the creel of the self-acting waste Hpinnhig mule whicli can ht) 
adapted to the spinning of all kinds of cotton waste, and made 
either witfl rim parallel to carriage oi* headstock as desired. 

Syxtuni 2. — In a particular example a plant for spinning 
10,000 lb. ]K)r week of 8 ’h yarn f^jpm cotton wiwte, fiousisted of 
the following machines : — * * • 

1. One six-cylinder machine for hard waste. 

2. One single l)eater scutcher. 

3. Eight breaker ca)diug engines. 

4. Two Derby double)Ti arninged for forty-eight cans each. 

5. Tun finisher ca]'(!ling engines each arranged to n)akc sixt;^' 
ends divided between two condenser bobbins with ihi)'ty eudil 
each. 

6. ^ix self-acting mules each containing 570 spindles in. 
^uge, and making a 64^ in. carriage travel, set out to spin on an 
average 7’8 or 8’s yarn. • 

System 3. — For any dicty*^()< waste such ^s scutcher drop- 
pings, fly, sweepings, worst strippings such as bump yam 
strippings. * 
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]. Oldham Willow, the distinctive featui'e of which is a large 
diameter cylinder, possibly 56 in. width, fitted with strong blunt 
spikes or teeth, capable of great cleaning and shaking effect, but 
not small and*’shai'p enough for haid waste. The diily cotton 
rtimains longer nndcM' the action of this large beat('r than is 
customaiy ^n other openei-s, and hfence the cleaning capacity. 

* 2. Sometimes the wasle is then ))ut thi-ough a single Crighton 

opener arranged probably to deliver the \}()£ton loosely on the 
floor, hut often this Brighton is oniitted when the Willow is used. 

3. Single sctitcher with or without hop}K‘r feed array gcFiient 
anti as provioiisly descrilxd. 

4. Single breaker carding engine which is soiiititinuis fitted 
up with an auto?natic hopper fetder, thus pemntting tht! cotton 
to he fed in a loose state and obviating the iiec(‘ssity of ever 
making the waste into laps. 

5. \ side-diawing and Scotch feeding airangcwent which 
automatically conveys the cotton from the hreakt'r caid and feeds 
the maUfriaJ to the breaker card without thi; use of the Derby 
doubler. 1)}’ using the ho})p(‘r feeder to the caid the cotton 
need never la: made into laps, and hy using the Scotch feed the 
cotton need nevci' be made into the form of slivers, and card cans 
need not be used. 

The Scotch or cross feed is very largely used, but the hopper 
feed on the caidiiig engine is at present only moderatefy used, in 
England at any rate. 

6. Single roller and clearer finisher caiding engiutF mucli as 
elsewhere dViscribed and htW with* any suitable form of con- 
denser. 

7. For those low classes of waste either the self-acting mule, 
the can-spinning-frame, or the Ohapon spinning-frame may be 
used to spin counts from ^'s up to about 4's for coarse W'efts 
ip cop form. 

System 4. — For the finer counts of cotton waste yarns spun 
^ up to possibly 12’8 or finer. 

Folk many ye^ there has been a certain amount of^vraste 
spinning conducted on the> manifold ooiley system as distinct from* 
the condenser systems. This manifold ooAer system — often termed 
the preparation system— is a Grq,s^ bett/een the condenser system 
of spinning and the ordinary system of cotton spinning in which 
the cotton is passed through various machines bontaining dtfft 
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rollerfl. In the condenser system dmft rollers ai-e more usually 
omitted from eveiy machine. In the manifold coiler system 
generally two hiachincs are used in which there ai'e draft rollers. 

Starting with waste of fair quality, the Amount o& pre> 
liminary treatment before «vH;hiii;' the canl will ilepend upon the 
particular charactc‘r of the wastt^. and might, for example, coi^^ist 
of the single Ch’ighton and the Kingl(‘*HCUlchei‘. A modei’ate 
amount of coml)ei A’adle or even of poor mw cotton might Ik* in- 
troduced into the ordinary waste, admixtures clejjendiiig upon the 
special ^larkets and uses found for the spun yam, l)reaker cai-d 
and Derby doubler, as Iwifoiv desciihed. 

Compared with llu* condenser system of W'asto spinning the 
leading differences iM'gin with the delivery of the cotton waste 
from the iiuishor carding engine. • 

Instead of using the condenser thi*. web of cotton waste is 
divided into four or six ]X)rtions in its width l>y thin polished sUsel 
blades — or other means — placed between the cylinder and doffer. 
Each sliver may equal aliout 4 hank ii> counts, a li1j};le‘more or 
less as required. These arranged along the front of the card re> 
semblc those at the delivery of a draw'ing-frame and may he 
operated on the draw-frame principle*. Often the cans are a little 
smaller than the oiiihodox 9 in. diameter by 3G in. length so 
common to cotton spinning. 

The draw -frame may l)c omitted and the sliver cans from the 
breaker caixl taken directly to the slubber, the rovings being 
drafted into counts suitable for t^c final spiiyiing Process, say 
any counts from about 11 Tip to 2j* or so, six cans^at the card 
suiting the production of the finer counts rather better than the 
quadruple system of cans. 

Bobbins are made at the slubber as large as the mule creel 
will conveniently take — say about 9 in. lift by about 4^ in. 
diameter. 

It is necessary for the draft rollers at this slubber to be df 
comparatively ayiall diameter on account of the short fibres under ^ 
treatn^pnt, so that front and bock bottom rolleimiay be eash 1 in. 
*diameter and middle rollers -I in. diameter. 

In the preparation syitem or manifold system of cotton waste 
spinning the slubbing bolbbitig jpay be takoiv directly from the 
delivery of the slubber to the creel of the waste-spinning mule. 

^ Here, again,* we have radical differences from the condenser 
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fiyHtem, since this mule may coutaiu three lines of di'awiug rollers 
of small (liametiM- wh[ch diuft out the cotton into comparatively 
line counts of yam. Such pirn diiTers oonsidera))ly from the 
condeuBur yarn and each must find its own pailioulai* market. 
Thu wii s])un on the condenser s^-stem for the same counts will 
bO'Of fuJldr appearance, more ha'irj' and woolly, and will give a 
fuller feel and appearance to goods it is woven into, but will 
probably not be as strong as that spuh on the preparation 
system. * 

In place of the mule for this class of work, a ring s))inning- 
frame with small diainetci's of rollera may be used, and in order 
to give gentle drafting action such frames have l)een tried with 
four or five pairs of rollers. 

In the condenser mule the draft is usually all put in by the 
carriage, hut in the mule on the preparation or coder system the 
draft is more in the i-ollera and there need not he tlic same varia- 
tion in spindle speed. 

fi. — ^The syst(Mns praviousli given deal with tlie treat- 
ment of eottoii waste when it is intended to Ih) made into yarn, 
and explain the twjatment for hard, clean waste, soft, dirty waste, ^ 
and soft, clean waste. 

good d(!iil of cotton waste, however, is nevei: made into yarn 
at all, but simply mccives preliminary treatment, somewhat after 
the manner of the othei' waste, and is then utilized foi* such pur- 
poses as cotton wadding, packing for (hdicate ailicles such as 
jowelloi'y, for surgical purpose^ for the stulling of bed-ticks and 
many similar puqioses. T;A(e the treatment foi- cotton wadding 
which is the jirincipai example of the use of cotton waste not 
simp into yam. 

Wadding is often made from any such waste as broken-up cop 
lK)ttoms, sweepings, card strippings and clearer waste. 

The hard waste might f)e firat treatoii in a spiked cylinder 
machine and the soft waste in a Willow or Crightou, in any case 
the scutcher would finally make a lap for the card^. 

Cai^s for wadding are built upon the roller and plearer 
principle, and a good many roller and, clearer cards have been 
li^ught from ordinary ootton-spinning Aills and altered to suit 
waste carding. 

If laps are fed to the card the feed lattice may be extended 
to take two laps, one behind the otHem Bometim'es the cotton, is 



THE OI’ENINft AND CLEA»iy(i OF CC^ON WASTE. J 95 

brought loosely to a \va<l(ling cai’d and an automatic feeder is used 
behind the card. 

A wadding card difTers from the others chiefly in the de- 
livery ari-angemeiitH. The cards at the delivery may be TOade 
with lap drums, single or double S]iooling-frames, and equipped 
with stop-motions which regulate the thickness of wadding re- 
(juirad. It is quite possible to apply those deliveiy devices to 
existing i-oller and cle^'or cai'ds. There are what ant termed the 
“shoH" and the ‘‘ long ’ apteius of manufacturlhg cotton waste 
intowadding. In the “shoii" systeiii a shet‘t efl' wadding may 
be made on any single carding engine and this system is con- 
vitnieni for smaller installatiouH and for making varying quantities 
of wadding. 

The “ long " system may he adapt(>d to a full set of carding 
eugin(}s — say twelve or thirteen, and is said lo facilitate the mak- 
ing of wadding uith iK'tter exUtrior surfaces than the interior is 
com])Osed of. 

In preparing the wawlding lor lirml use, although the final 
spinning processt's are dispensed W'ith, eoitain oth(>r treatment is 
required foi* the nniLerial afUu' h>siving the wadding can! and re- 
quiring the use of the following, (jumming machine with gum- 
ming roller and supply cistern for the gum, with boiling pan 
for the gum, these parts being suitalily pj“0[K)rtioued in size to 
each otb<‘r and the woi k required. Citieper to cai i y the treated 
wadding through the drying chest. La)) fomiing ’ip))aratus for 
suitably lapping tlie wadding after it has Ihjoii guinnuM/ and dried. 

Mixhuj». 

It may be taken that exjx?rieuce and judgment are necessary 
in mixing cotton w'aste in order to oi)tain best results, at least 
as much as in the case of raw cotton ; there is very great variety 
in colour, staple, comparative cleanliness and other characteristic? 
of cotton waste. 

Occasionally.this waste is bought directly from the spinning 
mill, l)pt the usual custom is for cotton waste tft be bought from 
waste dealers who do Jiusiness with many mills. American 
cotton waste does not* mbc very well with Egyptian waste, 
especially for some sorts* in oi-dinary cotton spinning 

such mixings are best done at the draw'-frame, w'hich is not used 
in^the spinning of cotton waste. 
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In spite of the very rapid consumption of a mixing of cotton 
waste it is better to have mixings that will last as long as can be 
made convenient in ordei* to maintain uniformity, and a fortnight 
is bymo mean^too long a period. 

Good cop bottoms mixed witli a sniallpr ])roportiou of weavers' 
or \\'indei’^ waste and ]X)SKiblN an amount of coinbei' waste may 
spin G’s to 9's, and an inbvi^se in the pro])ortion of comber waste 
W'iU extend to higher counts, the tiuest counts of all taking nearly 
all conilier waste. 

The fact that a breaker card is more often supplied y’ith tw'o 
laps feeding together, lends itself naturally to using one lap of 
different quality from the other. 


Mixintj of HOOO Ih. of Coftm IVas/c U) Spin Comts altoal 
6*5 or Ti. 


Strips from card flats .... 

. 200 lb. 

Strips from cylinder and doffer 

. 2500 

Good droppings from beneath takei'-iu . 

. 2500,, 

Fly of moderate quality .... 

. 450 „ 

Diily fly 

. 2250 „ 

Waste from draw’-frames 

. JOO „ 


Totol 8000 lb. 

• 

This mixing is simply given as lading I’epreseutative of the 
kind of procedure fnHjneutly adopted in condenser spinning from 
soft waste. ^ • * . 

, Smipintj Ajyjwratns. 

Similar counts might be spun from cop-bottom and other 
hard w^astc, but the mixing might have some other stuff put into 
it to solidify it and give it, so to speak, a liltlo backbone. • 

* Owing to the use of the soaping apparatus a mixing chiefly 
‘ composed of broken-up hard waste may need to .titand about two 
full dt^s or forty-eight hours before using, to allow the soap spray 
to dry in. This soaping of the very fluffy hard waste stops it from* 
flying about too much. * 

The soaping apparatus may^cqffsisi of a small tank supplied 
with a mixture (if boiled soft soap and water. A slowly revolving 
dram is more or less immersed in the soapy wafer and over 
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top of the drnni a quickly revolviiif' hniKh is always operating 
HO as to distribute a fine spray of the mixture nynu the ojxmed 
w’aste as it is leaving the cop-hottom inachiiio. 

Messi's. Tathani of Rochdale give the follow mg KumnMiy of 
thi’ce typical arrangeinentH Uir e.itton waste : — 

“ (lotion want** snilalde for "making into vai n is divided into 
two classes, one known as ‘iiard’ and the other as ‘soft’. The 
former includes (‘.. fi-l/Ottoins, riug-fmme, i-eelers, and waste of a 
thmady nature^ ; tlie latter includes scuUdier «di'0])])ings, e.avd 
fly. cvlindi'r and flat stiips, clean*!* laps, swA'jiings, comber 
wifste, etc. 

“ In treating cotton waste to tin* Im*ki aihaiitage it is essential 
to separate Lliti hett(‘r from the* lowo’* qualities, using the * hard ’ 
and comh(>r w^aste foe the line counts and the other kinds of 
‘ soft ' wastti and sweeping for the lower counts. 

“It will lx* as well to explain that one of two systems 
of rriJMshinery is generally adopted, either the ‘condenser,’ 
which is a modification of the wi'ollen systei^, or the 
‘ coiler ’ or ‘ pi'eparation,’ which is somewhat like tin* cotton 
syhtem. The systeiii adopted gives a distinct chameter to the 
yarn. 

“ The ‘ Gondensei ’ system is found to give best results where 
a full, level, and soft simii yarn is requinid; it is generally used 
as w'eft jfnd is w'OVt*n into sheetings, flannelettes, quilts, bed- 
covers, cotton blankets, sponge cloths, etc. It has the advantage 
that lioth ‘ bard ’ and ‘ sc>ft ’ wast!^ can be spu#i on fhis system, 
either se^iarately or mixed togfjther * • 

“ The ‘ coilei* ’ oi* ' preparation ’ system is most suitable 
w'here strength is of most importance, and where counts alcove 
lO’s ai’e wanted, ‘hard’ waste, comlxjr and ‘soft’ waste, free 
from shell and leaf, are best suited. It is used as a weft in 
weaving, into cloths t^ he printed or dyed, such as cretonnes^ 
towels, etc.; it is also buudlixl into hanks and used by makerR 
of ropes and twines. The cost of production is less than on the 
‘condenser’ syst(>m, and the range of count# from th% same 
^lant is greater than on the * condenser ’ system.” 

In order to guide irftending purchasers, we draw attention 
below to three complete pianta ^hich have been found, from a 
long experience, to give good results, and which are working in 
many of the millb in this and other countries : — 
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No. 1 PlatU. 

** For spiuuing counts say 5’s to lO's from ‘ hard ' waste, in- 
duding cop-botuoms, etc., or comber waste, on the * condenser ’ 
system, to give a soft, full, and level yam. 

“Opening and cleaning or willowing machine or preparing 
machine when production is large. 

“ Breaking-up machine with self-acting soaping machine. 

“ (The above machines ai’e wanted for hard waste only and not 
for comber wasfe.) 

“Single-beater lap-foiming scutching machine with' hopper 
feeder. 

“ Single-bi’^iking carding en^ne. 

“ Derby doubler. 

“ Single-finiBhiug carding engine with condenser. 

“ Self-acting mule for condensf^r ))obbius.” 

No. 2 Plant. 

“For spinning counts say 3 ’h to lb's from ‘haid' waste 
including cop-bottoms, etc., or comber waste, on the 'coder* 
or 'preparation* system, to give a strong yarn. 

“Opening and cleaning or wdlowiug machine or preparing 
machine for large pi'oduction. 

“Breaking-up machine with self-acting soaping machine. 

“ (The above three machines are requiixid only for hard waste 
and not foi!*^comber waste.) 

“ Single beater lap-fonhmg scutching machine with hopper 
feeder. 

Single-bi'eaking carding engines. 

“ Derby doubler. 

“ Single-finishing cardmg engine with quadruple coiling and 
^n motion. 

“ Slubbing frame. 

“ Self-acting mule for slubbing bobbins or ring^prame." 

No. 3 Plant. 

“ For spinning counts say I’s to 5*8 bom * soft ' waste, includ- 
ing scutcher droppings, card fly,^luider and flat strips, dearer 
laps, Bweejnngs, etc., on the ' condenser ’ system, to ^ve a levd 
and full yam. 
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“ Improved willowing machine with patent lattice feeder and 
overhead delivery. 

“ Pickering machine. 

“Single-beater lap-forming scutching machine with liopper 
feeder. 

“ (In small plants, or whci'e* coloured^ or lowest quality of waste 
is used, the scutcher may be dispensed with, and the breaking 
engines are then fitted with patent automatic feeders.) 

“Single-breaking carding engine fed by scutdber laps and con- 
nected by patent Scotch feeder to single-finishing carding engine 
with ring doffer condenser or ditto, with leather tape condenser. 

“Self-acting mule for condenser bobbins or cup-spinning 
machine suitable for counts up to 3's. 

“ ' Crighloii ’ opeiu'i' for cleaning Indian, Chinese, or other 
short-stapled cotton.” 

Ojwniinj aiui Clcunimj of CoiUm \Va*h — General Remarks. 

Thei^ is a vtny considerable choice and much variety in the 
blowing-ioom machinery for the tnsatnienl of cotton waste, 
brought aliout in th(i first instance by the many descriptions of 
cotton waste tlvit are uiora or less pressed into seiwice. Also by 
the fact that some usera of cotton waste appeal’ to think that any 
kind of machine with a beater and a fan in it w’ill do for opening 
and cleaning cotton waste. The last thing some of these folks 
would think of doing would be ta buy a nevf macCine for the 
purpose, and pay full value, these being the words bf a wadding 
manufacturer to the present writer, In likq manner any kind of 
old building, not actually condemned as unsafe, has been deemed 
good enough for doing the work in. There are signs that both 
better macdiinery and better buOdings will be used in the near 
future for the English cotton-waste trade, and the whole business 
placed on more up-to-date lines, and a greater proportion of the 
buBinesB kept in England, altiiough it may not be as dean and 
nice the ordinary processes of cotton spinning in many rlspeots. 
*lt is the writer’s opiniqn, however, that the allied processes of 
bleaching and dyeing of cotton waste in the first stage, or in one 
of the later stages, will nelld more studied in this country in 
order 'to reap the full benefit of the home utilisation of cotton 
w^te to the g^atest commercial advantage. It is fonnd that 
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cotton waHte will bleach and dye 'well, oven if these operations are 
left until the yarn is linally spun and twisted, since the twist is 
almost invariably k(jpi down to a low amount, the thickness of the 
yam piovidinj( suflici(jnt slren^h for requirements with only a 
small projioi-tion of twist. 

In re^iil to the diffeiviit types of machineiy uscmI in the 
(‘Hi'lier treatment of cotton waste it is important to renicmlKir that 
ill making' any inquij‘i(‘s from inaciiiiie nia'kei's as iv^aids new 
machines for cottijii waste*, it is veiy iiecc'ssary that full jwirticulars 
should lie sup]ilifid by tlie inquirer. FiSpecL'illy sbonld sjiniples 
of materials to lie trealinl lie sent alon^ w'itb the inquiries, wiFli 
full details as to the (piantity of each kind or quality which w’ould 
he used in making a mixing. \ statement should also Ik: made 
as to the raii^ of counts exjK'cU'd to Ik* s]>nn, staling highest and 
lowiist counts. 


VitHliivIhiis. 

Not loiiw a^o th(i wi’iter heaid a well-known mill manager — 
in chargi* of one of the largest cotton mills in Jtlngland using 
Egyptian cotton — express astonishment at hearing a frieiiil in 
the waste tmde grumliliiig liecause his mules had only done 3^ 
II). of yarn p(*r spindle during the cuirent wix'k. In this con- 
nexion it may l)e as W'cll to state that 6 lb. or 7 lb. i)er spindle is 
quite feasible w’lien spinning 3's to 4’s counts upon a good waste 
mule, and running a good full week. About two ])aii's of such 
cotton-waste mules* will turn «it as much weight of yarn in one 
week as a nflll of 40,000 or more spindles spinning from 80 s to 
lOO's counts of yam f^oin Egyptian cotton. 

An eminent firm of GOtton-^vuste machinery makers quote 22 lb. 
per spindle per week for counts If’s, allowing sixty houre per week, 
and using a continuous spinning machine which only inseils a 
very small amount of twist per inch. If we were to ussume 
ibOO of such spindles to produce 20 lb. each, this would give a 
weekly pi-oduction of 1000 x 20 *■ 20,000 Ib.^ If w'e compare 
this with a mule spinning from 80*b to lOO’s, and assume thq same 
to be producing j lb. of yam per spindle per week, we should * 
require a mill of 20,000 x 4 » 80,000 spindles to give off the 
samiB weight of yarn per week. « , ' ^ 

Coming now to the earlier machines, we do not find any'such 
extreme variations in production. It is a matter'of fact that aa 
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opener or scutcher 0 ])eratiug upon cotton vi^asto may be taken as 
only giving about the same productions* as would be gix'en in 
treating mw cotton. As a matter of fact there aje some kinds of 
waste which requli-e more initial treatment than mu cottdn, and 
praductious arc actually less. An eminent firm (}uoU‘h the follow- 
ing productions : Oo])-l)ottoui brenking-y]) machine once tliiough 
only ma}' lie takep at HO Ih. }M‘r hour. Imjimved self-acting 
willow, 25,000 li). per week. Crighton ojiener, with lattice fe(*der, 
but not niakiug a lap, 42,000 Ih. per week. Iftiprovcd scutcher 
to^niakii laps 41) in. wide, 12,000 Ih. ]i«r wec'k.* Derby doubler, 
0000 Ih. ])('!' wi'ek. Mach set of canling engines anything fi'Oiii 
JIO lb. per hour for alxnit I’s to 2‘s down to 11 Ih. per hour for 
about lO's counts. 


The WilUnv. 

One of the iMiHl-kuown machines in connexion with the initial 
lr(‘atmeut of cotton waste is the “ willow,” hut in consideHug the 
82 K‘cial vogue of this machine we aiti ac once confroitted wuth the 
truth previously stated in the present aHicle, that blow-iYXim 
« inachineiy must he adajited to the s)Mscial class of waste to be 
treattxl. For example, the willow is by no means the best 
machine for the tniatmcnt of cop-bottoms, and it is not ucces- 
sai 7 for tj^ating clean soft waste, it is, however, of gieat service 
in cleaning diHy soft waste, such as scutcher droppings, the 
dirtiest fly, and sweepings. Many of our readera wjjl remember 
that thr> Oldham willow formerly hkd« i oonsideTahle use in regard 
to the pi'eliminnry opening of ludifui and Ameiicau cotton, being 
extensively us<>d for a great many yearn in •the Oldham district. 
In this particular connexion, however, it has practically become 
obsolete, or it has become altered and iinprovod almost entirely 
out of recognition. T|ie neai'esi approach to it that we have in 
the modern treatment of ordinary mw cotton is to be found m 
the " Buckley ” opener, either as made by the original people, 
Taylor, Lang and Co., of Stalybridge, or as now also made by 
^oertaia other machine makcro. In the Oldham willow th^beater 
or main cylinder utilize^ an upstroke, and the strong top cover 
was fitted with spikes or ribs, which helped to loosen the masses 
of cotton ; it is well known tnatvihese are disiincti re features of 
the ** Buckley "^opener, but in other resjiects the differences are 
great. 
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It will perhaps be best to give a brief description of the 
Oldham willow as used for ordinary ootton opening thirty to 
forty years ago. , It oonsistod of a central cylinder, }X)E»ibly 40 in. 
wide by 40 in. diameter, mounted on the main pulley shaft, and 
receiving motion directly from the line or counter-shaft. Ex- 
tending across the periphery of t^is cylinder were several rows 
of strong, blunt spikes or teeth, and similar teeth or spikes wore 
cast in the strong top cover. The lower portion of the cylinder 
was encased witH* a suitable grid, which was constructed to per- 
mit the escape o\ dirt, seeds, loaf, and stalk, or other objectionable 
material, while only peiTnitting the escape of a small propoHion of 
good fibre. The grid was constructed in two parts, the front part 
being hinged like a door and balanced by weighted coi'ds or 
straps to permit ready opening and shutting. An exhaust fan 
was fitted to the machine to cany away th(i fine dust. The 
operation with hand-fed willows was somewhat as follows ; The 
hingtMl giid was lowered, a sufficient quantity of eptton placed 
inside the beater chamber and upon the grid, and the grid was 
then closed again. The .shutting of the hinged front grid brought 
the ootton within the range of action of the spikes of the beater, 
and these spikes dashed the cotton against the spiked and ribbed 
top cover, loosening the matted fibres, and liberating a good pro- 
portion of sand, dust and undesirable matter, which fell or was 
driven through the grating for the most part. Each portion of 
ootton was flowed to remain under this action for a short space 
of time— only a fbv seoon^sHHtnd then the grid lowered, the 
opened masb of ootton released, and a fresh portion presented to 
the action of the cylinder. This was the simplest form of willow, 
and<« great many years ago improved willows came out, in which 
the intermittent feed and delivery of cotton were controlled auto- 
matically. When it was improved upon, so as to become a 
cotton opener pixiper, the feed and delivery of ootton becatiie con- 
tinuous. 

As previously stated, the Oldham willow for opening ordinary 
raw oaijton was eSquipped with automatic feeding and ddi?^ of 
the cotton, prior to its relegation to the isnks of obsolete machines 
for raw cotton. We may here point out lhat the roller and clearer 
carding engme, wliich has almcst bedbme obsolete for ordinary 
cotton carding, is yet almost the only machine used for carding 
ootton wastes We have an absolute parallel in the case of tjjhe 
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willow as a first machine for treating cotton waste. This willow 
is retained for the first treatment of dii^y soft waste, such as 
scutcher droppings and sweepings, very much as it was left by 
the ordinary cotton trade. 

Central Feature : Slrojtg Spikes. 

As made, for example, by either of the two well-known Oldham 
firms, for cotton-wafcU • pui'poses, the central feature of the willow 
consists of a cyliudej- about 56 in. wide with the dig-meter of possibly 
48 in. or 50 in. As examined by the present wnWr in a particular 
caRe this cylinder was fitted with very strong round hveth about 
4 in. long, each tooth having an oval-shaped blunt top ))OKsibly 
in. by 1 in. There might be possildy ten or so of these rows 
of spikes ixinnd the })ei‘ipheLy of the cylinder, and the oval or egg- 
shaped blunt to])s of the teiith were prtisented at differtmt angles 
to the cotton in tlie dilfenmt rows, so as to slightly vary the treat- 
ment. These teeth are entii’ely diflerent from the ordinaiy flat, 
sharp teeth, now in gimei-al us(i upon th(i main cylinder of a 
cotton opener, whether such an opener he of the (Vightoni 
Buckley, or downsti'oke type. There are two very distinct ad- 
vantages in retaining these round blunt teeth in the willow as 
used for cotton waste ; in the first place, the teeth are the least 
likely of any in use to injure the fibres of cotton ; in the second 
instance, the soft waste will not cling and string to such teeth as 
much as it will to other well-known shapes of teeth. Yet, again, 
this kind of tooth is produced in a comparatively chAbp manner. 

For the initial treatment of bard* waste such as ffop-bottoras, 
the Oldham willow would be of very little service, as the teeth 
are too coarse and blunt, and there are altogether too few of them. 
A very large number of oompai'atively fine spikes or teeth are 
found best for the treatment of cop-bottoms, as we shall after- 
wards describe. Thoit are also three or four row’s of similar 
spikes or strong ribs forming part of the top cover, but set to oom*e 
opposite the spaces between the teeth of the main cylinder to 
avoid contact of teeth, while permitting sufficiiintly close ^tting. 
•Each {K>rtion of cotton is subjected to the action of these strong 
teeth for a niunber of cylinder revolutions before being released. 

One ^alm WiUow, 

The power required to drive such a machine, with about 350 
rp>/olutions per minute of main cylinder, may reach something 
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like 3 I.n.P., the driving' pulleys on cylinder equalling 12 in. 
diameter by 4 in. by i in. wide for fast and loose pulleys re- 
spectively. No particular advance in constioiotion will be noticed 
in connexion with the central cylinder, sj'iked top cover and up- 
stroke of heater, but tliere ant some s])ccial features in regsird to 
^ the appuatuK for autoniatioilly fo(Kling and delivering the cotton. 

In the case of Messi-H. Platt llros.' machine, it is e(|ui])p'd 
with a feed and delivery mgulator, which ilistinctly tends to in- 
cn^ase prodiictioiis while nttaining the iuteiniilLent f(Mid and 
deliveiy, which 'latter permits a siiflicientiy ])rolonge<i opeiation 
of the cylinder teeth ujion the cotton waste, a prolonged tntat- 
inent not obtainable by any contiuuoiiK feed and deliveiy, howevt'r 
slow. This willow is also ( 141*11 wdth an auloniatic aiiungernent 
for varying thi* tiuui tlmt may be deemiil retjuisite to permit the 
ditTenmt classes of cotton W'aste to ivnir^in uridiM* treaiment by the 
main cylindei* in oiiUt to obtain the requii'ed degree of cleanli- 
ness. It will be W'lill understood that far more exti-eme variations 
in degn*e ot cleanliness will be fouud in soft cotton waste than 
would ever lx* likely to occur in the cast*, of any giowth of 
alisoluiely raw cotton. Tlin feed and delivery lattices liuvel at 
one uniform speed, and it must be understood that a inodi'rn wil- 
low for the ti'eatineut of cotton waste practicall} consists of the main 
cylinder, the i-equisite top covers and under-grips, a feixl-lattice 
and a deliver)' lattice, and the reijuisite Ixilts, wh(;els, pulleys, and 
levers for o^jerating tliese parts. I'lii; feeding and discharging of 
the cotton occupyUhe same, i>-gulated and lixi'd time under all 
conditions ifi working while the iiitci’mittent motion applied to 
the rollei's can lie igstantly ailjusted, and thus allow' the cotton 
wasti! to remain under tiuatnient by the cylinder for such a time 
as may be deemed necessaiy. This willow' is usually made with 
fan for down-dmft, just as in the cast; of opmera and scutcbeiu 
fgr the treatment of oixliuary raw cotton, but the willow *ioan bo 
armiigwl to w'ork with an u]Mlraft for the fan if required. 

< Ajiotfier Make of Willoir. 

A special feature of Mossi-s. Asa Leps and Co.’s self-aoting 
waste cleaner or willow consists in the 'lattice feed. The waste 
is placed upon ao endless cloth 'beh, the full width of the 
machine, and this cloth belt travels slowly along, and de- 
posits the waste into the feeding box. At requii^ intervals, (is 
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reflated by the rack motion, the feeding l)Ox delivers the cotton 
waste into the cylinder chamber for the ^ requii*ed opening and 
cleaning ti'catment. The duration of the inteivals of feeding the 
cotton into the machine can be i-eadily altei-ed according to the 
class of waste under treatment, so that more or less opening and 
cleaning can be given as requifwl. This particular afrangeiuont 
ensures that the matorial shall be given *to the cylinder over the 
whole width of tlie latter, and in this waj the work and strain 
ini]K)Ked U])Oii tlu* grids is more or less equalized# in sonui cases 
it has hf‘en found that undue pressure has la-en put on tin* centre, 
due to more of the lend of cotton to the c\lin(ler taking ]>lace at 
this jjosition. The patent nun able rollei narrows the sjiace 
betwee-n the cylindei- and the face of tin* mller when thi* machine 
is deliveiiiig, und widens it when the machine is cleaning. With 
the onlinaiy roller there is always J in. apace, l)ut the ])atent 
movable roller varies this from 1.} in. down to | in. The rack 
motion also is capalile ol very fine adjustment. If requii-ed, and 
specially oitlered, this firm also supply a {Mitent dijt remover, 
which moves the dii't, by means of a wrought-iion scroll, to the 
outside ol the machine, where it falls into a cast-iron box. Over 
this l)Ox is a revolving elevator, to W'hich buckets are attached, 
and as the huej^ets pass round they take the dill uj) and deliver 
it to the back of the machine into a bag oi* box. With this 
arningenieni the. machine is clear from diit undernmth, and no 
cleaning out by hand is I'ccjuired. There is also no accumulation 
of dirt to become mixed up w'ith.the cleaned «cotlorf waste. As 
a general rule this machine is built* for right-hand •diiviiig and 
with right-hand delivery. The rack motion and elevator are on 
the left hand, and the fan is usually armnged for a down-dmft. 

(Tciicral A]}2tearani'c of Wlllon. 

Spef',king generally* alx)ut the Oldham willow principle of 
cleaning cotton waste, the machine at u glance appeal's to be 
cylinder box, ^vith a lattice to feed the waste, and another to * 
dolive^ the same ; the speed of fan may keep much the tg^me as 
*used for an ordinary (»ttoLi opener, say 1300 or 1400 revolu- 
tions per minute. In wiAchiug the machine w'ork it is noted that 
possibly about 12 in. or 1# iit.^o^the cotton waste from the feed 
lattice is presented to the cylinder. Then the feed is arrested 
while this portion of cotton is treated. Then the deliver}' door 
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opens to pt‘rinit exit of tli(‘ cleaned cotton from cylinder chaml)er, 
and almost at the saine moment a fuithoi- lenj^th of dirt)' waste 
is fed to the c>linder. The opening and shuttiufjof the delivery 
door enay he niarkt'd witli a ceilain amount of noise* indicative of 
the event. 



Fin. 12.— Willow, without Jjaltice Feed.' " 

The willow, as made, by Alessrs. !(athaiu of JHochdalc, is 
shown in figs. 12, 13 and 14. This inachine (56 in. wide on 
cylinder), by loosening the coivhcifcoihs, shaking out the dust 
and taking out any foreign substance which may be in the 
waste, prepares same for the breaking>up machine, and is advised 
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when; a ]>i-(xluction up to 20,000 Ih. i)oi‘ week of fifty-six hours is 
recpiiml. Where a lar'^er pixxluutiou is re(|uii'(Hl the waste-prepar- 
ing machine lAay Is; n‘comiiicnded in place of the aliove. The 
machine is constnicteil with si fan sinil Imek and front -duR* 



Fir,. 13. — Willow, without Jjatticr Ford. 


gilds. ^(Jylinder fitted with three wrought-iron* hoops an^with 
^patent shields on covtu-. ^ 

Method of Workiiuj.~^T\ui waste is put into the machine by 
hand, the movable grid is Ao^, ^nd then the juvolving cylinder, 
fitted with six rows of strong teeth, throws the waste against the 
thjee rows of Jueth attached to the liars in tlie. co\er. After a 
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shoil interval tlie "rid is opened and the waste is i-eady to Ix* 
taken out. 

Vutdm'hm.- -Ahoiit QO.IKK) Ih. per week of lift} -six hours. 
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Tin' W'lHi'ii hhi Mat liini‘ u iti, I'lilrul l.ulfirr 
Fmirr. 1 1 ) 

(Oh in. wide oti c\liiulei.| 

Foi- o|jeiiiiij^ and oleamri;; various kinds of soir (joUom waste, 
ifKsludjue scutcher dio|)|)irij,N, eanl ll\. Kiri])s. etc*. ^ 

SjKnjivntlon.- Falent lattice fee«h‘r, dust j,nids, fan for clown- 
<lnift, ])atent niovahle roller, ovc'rhcsul delivery, cree})<‘r, ))atent • 
i-auk motion. 

Sjuridl I'fdlHrrs.’^ i’ateiil lattice lendej ensures the waste 
l)ein^' fed the full widtli of cylinder, thus ei|ualiiiinj; the sUnin 
put on the^n ids. • ^ 

l*atent <ack motion eiiahles the altcmdant to rejjulate the 
hui^th of time the w.iste is oia^nitcd upon h} the machine’. 

Jirh'dK . — Patent dirt i-eiuovcT. 11} inc'ans of a wiought- 
iroii scroll irvoUmjt undei- the umchiiu! the* dill is removed 
into a cast-iion I'cceplacle outside the machine. ()\ej‘ this is 
ail elevator having an (uidless chain of huckuts which ^ifts the 
^in, carries same to the hack of the machines and dejiofiits it 
into a 1 m)X or hag. jirevenlhig an accumulation qt dirt under the 
machijne. • , 

Vrdtim'l 'mi.- -Alxiut JKKK) Ih. per weok.of lifty-six lioum, vai'jing 
accoiding to the cla<%s of waste to lie cleaTunl. 

Suiv . — Whilst .working, see^tljsR ftie jiitijeution on taking-iu 
wheel comes one or two inches past the stop. After the wheel has 
' gone out of g(>ar the projection must fall against the stop. , 
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Diinrusioiis, HV/f////.s, Sfurn's, rtr. (Tij,'. 14.) 
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the opening and cleaning or willowing machine where a large 
production is niquiied. The machine is stiongly designed and 
simple in construction. It consists of hand Feeder with hardwood 
lattice. One \mr feed rollers covered with toothed disks. Iron 
cylinder covered with haid-wood lags fitted with strong steel 
teeth. Iron doffer covered with metal plates fitted with hardened 
and tempered steel teeth. Two iron calender rollers. Chain to 
drive the feeder. Strap^inoving apparatus. Starting and stopping 
motion for doifer and feeder. Iron cover over cylinder and iron 
easing underneath fitted with door. 



Fio. 15. — IVcparing Machino fnr Hard Waste. * 


This shows at the deliver)' end a lap-foiming 
apparatus Vhiob vs not i-equiipd for the ]>uri)Ose aliove descriM. 
Instead, the waste, after 8eing stripped from the doffer by the 
calender rollers, falls on to the fioor and is then ready to be taken 
t6 the breaking-up machines. 

* ProdwHmi . — The approximate production per week of 56 
hours for a machine 40 in. wide is 60,000 lb., and for a machine 
48 in. wide 80,000 Ih. This machinil is made by«MeBBiB. 
•Tatham. 

Breakitig-vp Mackme, (See Fig. 1^.) 

PSuB machidh is used for opening into fibre oop-hottoms^ 
reelers or other kinds of hard waste,, and is constructed with 
various numbers of cylinders from one fi) eight, to suit the quantity 
and olass of waste to be dealt viitb^nfi floor space available. 

Speoi/ioa^. — Machine with patent weld^ wzonght-iron 
cylinders, Slf in. wide over all, mounted with hard wood libgs 
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DimenaiDm, Weights, Sjtfieds, etc. 


Width of 
Machine. 

Spoev 

Occupied. 

Driving IhillcyH. 

i 

Ap]>mx. 

1 Power 

1 lUii|uired. 

Apijpoxiinate Weights and 
Oiitsiiie Menxuremcnt 





4 






Diuiii. 

a 

Width. 

S|)e«d 
jwr min. 

1 ' 

1 

Gmea. 

Net. 

When Piurked! 

40 in. 

« 

12 fl. (i in. X 

7 ft. 8 in. X 1 
5 fL 3 ill. 

1 

24 in. 

in. 

250 

revs. 

!iot.h.p. 

9^ 

cwta 

75 

cwts. 

450 cub. ft. 

48 in. 

12 ft. n ill. X , 
8 ft. 4 in. X 1 
5 ft. 3 in. 

24 ill. 

7 in. 

250 

revs. 

: iM I.H.P. 

lOl 

cwts. 

80 

cwts. 

600 eub. ft. 

- — - 

— ... 1 




.. 
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fitted with hand-forged Htecl teeth 19 in. wide on teeth. Steel 
cylinder nhaft with hardened necks. Lattice feeding creeper 
18 in. wide with patent treble-feed rollei'H to the hmt machine. 
Beversing motion to the feed rollers and latticti creeper. Patent 
bearings to all tlie fcied rollers. Cages and cag(; gearing. Guards 
^for the side and cross-shaft w'heols, and for the wheels which 
drive the bottom cages. Imjiroved self-oiling cylinder pedestals. 

Syecial Fcaigres . — The patent welded wrought-imn cylinder 
is made with the shell, arms, and lx>SHes all of wrought-iron and 
welded. It is the only cylinder made with the shell in a con- 
tinuous sheet wielded together, and is the strongest, easiest to tuim 
and safest and best for quick speed«^and high prJductio'b. 

The self-oiling cylinder {)edeBt:..lB am of improved type, and 
are fitted with best brass steps. The collars of the cylinder shaft 
run inside the pedestals, and project into the oil reservoir at Jthe 
bottom. The oil, after lubricating the shaft, runs back into the 
reservoir, thus preventing waste. 

Thevatent bearings to the feed rollers have been recently in- 
troduced in order to increase the rigidity of the feed rollers in th^ 
middle ; this prevents the material from being plucked through, 
holding same firmly whilst being opened by the cylinder. 

* Extras. — Self-acting;^ soaping machine for adding to the 
broken-up waste a mixtifte of soap and water as it leaves the 
last or finishing cylinder.* Tp pard and spin successfully the 
addition of soap and water in correct proportions is essential, 
A jireaking-up machine is shown in fig. 16. 
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# 

Lap-forming niachinfs attached to thii deliveiy end of one, 
two, or thmj cylindei- iiiaehimsft aiv fi'e<|uently flupp]i«*d to make 
lapfl, live of whicii can then Ui jilaced on to the fc^Hling lattice of 
the ^iicceeflinf^ hit'iiking-up iiiac.hint*. This ik a goml svKtem to 
ado])t whereglength ol room its limited. 

Fan ^\ith wist-iron diiM ])ij)e foi down-djaft behind each 
* cylinder, ami with deliVeiv lattice ajipm-atiiK, lor opening ver\ 
dij’ly or d\ed cotton wasu*. • 

IJelt-sliiltijig^tjjpinifus with loos(i tlriviug ])nlley. 

Wheel giiawls to the large whe.els on fwid rollers and to the 
wheels on ihdiveiT cag(‘. * 

liiig covering for tlu- cylinders cam lie supplied litLed with 
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flat and heacUtd steel teeth or jouud ]K}]ished needie-poinU'd steel 

teeth. • I 

* § 

rro(iitction.—V^\u£iv a ?||uaiitity ‘of 6000 lb. and upwards of 
thread waste, say up to 40*s counts, is to lx: tnsated per week of 
fifty-six hours, it is aclvisalde to have the machine of six cylinders, 
and one passage of tlie waste through the machine is generally 
suflicient. The pixxluction averages from 5000 to 6000 lb. per 
week of fifty-six hours. If machines of Ifiss number of (flinders 
«re installed the production will be correspondingly less. 

Driviwj rvileys.— Driving pulleys L2 in. diameter by 6 in. 
wide for one cylinder, or 12 in. diameter by B in. wide w'hen one 
belt IS made to drive two cylinders; in this case the second ii^ 
driven by a side rope from belt-driven cylinder. It is not advised 
to have fast and Icjpse pulleys on c^lindfir shaft. 

Speed of driving pulleys, HOS revolutions per minute. 

Power required . — About five indicated horse per cylinder. 
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Floor Space Occupied, Ajqjroxinuite Weights and MeasurmenU are 
as folhnvh : — , 


Miu-liiiif'i without Ji'iUiH 


Mni'hiiifs wjUi Fans, Dust lljjeH, and 
Dflivfry ApiMiratiM. 


CyliiidrrH. ' 


Outsiili' ^ 

(’uhii ' Kxti<‘iii(‘ 
Mi'usdrc- 
■ ■ iiii'iil 

I will'll I 

riu-kiiL hfn;rt.li. I WulUi. 


1 oylindcr ! ijd , 280 

i „ I «! 4.'i j 410 

3 „ , 82 (>7 CIO 


410 15 10 ! 4 i) 




iJiibii' 

Rxtremu 

OruHK. 

Inh. 

• MMUtiii-e- 
1 mriiL 

Lcugtli. 

— 



; lyki'tl. 1 

Width. 

UwlH. 

Il’wtK. 

Cull. Ft. '< 

Ft. In. 

Ft. In. 

41 

84 

i 297 ‘ 

18 8 

4 9 

78 

60 

510 

19 10 

4 9 

105 

86 

720 ' 

26 5 

4 9 

187 

112 

980 ' 

88 0 

4 9 

ino 

188 

1140 

89 7 

4 9 ' 

201 

IC4 

1850 

46 2 

4 9 

288 

190 

1560 

52 9 

4 9 

265 

216 

1 

1770 

59 4 

4 9 


A Boaping nmchiDo wcighM 4^ owls. gn«M, 2} owls. net. Outside oubio measnre- 
menC; when packed, 89 ft. 10 in., and adds 3 ft. 8 in. to the bieaking-np raaohine. 

A la^fonning mauliino weighs 25 owts. gross, 21 cwts. net. Outside cubic measnre- 
mfnt, when packed, 54 ft« and adds 8 ft. 10 iti. to the lireakiug-np machine. 


Pkhta'iwj Machine of One Cylinder {TaihanCs). (Bee Fig. 17.) 

Soft waete, including oiu'd fly, etiipu, sentoher droppings^ 
sweepings, slocking laps, etc., after koipir made mlo a mixing are 
combed out. Better mixed and pr pai-ed for the sciftcher, one 
passage through this machine is geiitn-ally snfliqiont. 

i3fp«cf//pa/if>»i.- Patent welded woiight-iron cylinder mounted 
with haidwood lags littt^d with haiid-foiged steel ttjeth. Steel 
cylinder shaft with hardened necks. Lattice feeding creeper. 
Feeder specially adapted for soft waste. Reversing motion to • 
the feed rollers and lattice creeper. Cage and cage gearing. 
Guards to side gipd cross-shaft wheels. Improved self-oiling 
cylinder pedestals. * ^ 

■ The makera advise twe^ cylinders where there is a good propor- 
tion of threads in the waste.* 

Special Features. — ^The jUtdhk gelded wrou^t-irou cylinder 
is made with the shell, arms and bosses, all of wrought-iion and 
weld^. It is the only cylinder made with the shell in a continu- 
8 
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ous sheet welded together, and is the strongest, easiest to torn, 
and safest and best for quick speeds and high production. 

- The self-oiling cylinder pedestals are of an improved typo and 
are fitted with best brass steps. The collars of the cylinder shaft 
run inside the pedestals and project into the oil reservoir at the 
bottom. The oil, after lubiioatihg the shaft, runs back into the 
reservoir, thus preventing waste. 

Extras. — Self-acting soaping machine for adding to the 
broken-up vrasto a mixtuiu of soap and water as it leaves the 
last or finishifig cylinder. To card and spin successfully, the 
addition of soap and water in correct pi' 02 )ortions is essential. 



Via. 17.— Fiokerinf Machine of One Cylinder. 

Fan with cast-non dust pipe for down-dnift liehind each 
uyJindor and with deliveiy lattice; apjMiratus for opening very dirty 
or dyed ootton-w'aste'. 

Belt-shifting apparatus with loose driving pulley. 

. Wheel guards to large wheels on feed rollers and on cage. 

lUmtraiion . — The wheel guards over the large W'heels on 
feed rollers and over wheels on deliveiy cage asc only supplied if 
spec^Jly ordered!' 

Productimu^The wwste is passed once through the machine, 
and the production of a single machine 21^ in. wide on cylinder 
is about 6000 lb: per week of< fifty-4/k hours, the produotion of 
the wider machines being in proportion. 

- Vrwiwj PvUeys . — 12 in. by' 6 in. for one cylinder, or 12 .in. 
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d in. for two cylinders, the second o}dindor being driven by 
side’ rope from belt-driven cylinder. • 

Speed of driving pulleys al)out 800 revolutions 4 )er minute. 

•' Power Jieguired. — About four indicated horse per cylinder. 



Que-Cyliuder Narliine. 

• 

^ Two-Cylinder Machine. 

• 

Widtli on 
Cylinrlrr. 

Spiu-e Oc(ni]m>il. 

« 

Apunixiinalo WdghtM 
ana Outside StlcHMurr* 
nifiit. 

Siiooo Occupiqjl. 

• 

Apijrozbnato Weights 
and Outside Meome- 
meat. 

• 

lu. ' 

1 

1 

• ■ 1 

T^ngth. i Width. 
Ft. In. 1 h'\. Tu. 

I 

1 

OniHs. ! Ni>t. 

(Vts. iCwte. 

When 
Packed 
Cub. KL 

! 

Length. 1 Width. 
KL In. 1 FI. In. 

_ _l 

OroNS. ! Net 
Cwts. ICwts.’- 

1 

' -VThen 
Packed. 
CSiikPt. 

aii i 
28 1 
U 

1 9 H : 4 <J 

1 9 s : T) 4 

1 9 H ! r> 10 

1 

29 i 2H 
83 . 3r» 
36 27 

2H0 

232 

29.^ 

16 10 ' 4 9 
Ih 10 : 5 4 
16 10 : 6 10 

i 

66 i 46 
62 • 1 49 

68 j 68 

! 

410 

470 

680 


A Miapiug machine weighs ewts. gross, 3;* ovis. net, outside guhic mooHurement 
when pockfld 3iJ ft. 10 in., and adds H ft. H in. to the Pickering maehine. 


Spiked CylinderH. (8(*e Fig. i7«.) 

PerhafM the most distinguishing feature of any machine 
specially designed for breaking up any cotton waste into wliich 
the final spinning twist has been impii'ted, consists in using from 
[jne to eight cylinders built up of comiMti-atively fine spikes or 

•j 



Fig. 17n.— Spiked Cylinders. 


teeth. 'Harder the waste may be, and more it requires opening, 
the more cylinders the cotton is treated by. For example, a 
good machine for cop-bottoms contains six cylinders all in one 
^machine, and the cotton is treated by all these cylinders witifbnly 
one feeding and one do^very. In some oases the same waste 
may bo passed twice through a machine containing only three 
oylindei'B^ These spiked cylinders, with bnt ^ight modification, 
appear equally suitable for treating woollen and worsted- card 
waste, flax, hemp, and jute waste, etOi It is not cDnsideied to 
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damage the fibre much, oi' at any rate to but a slight extent, the 
main ol)jecis being to lose; the dirt and to ihoitjughly open out 
the fibrous n^ateiial. Cop-bottoms and hard cotton waste, 
generally spetaking, aie veiy ch>an, and neitd little attention in the 
way of losing dirt, but require the maximum amount of timtmeiit 
for opening and re-fibring. A description of tliese cylindei’s as 
made by Messi-s. Hetheriugton will convey the U'st idea of th(* 
special features desired in this ty|)c of machine. “ The cylin- 
dei'R are of wrdught-irou, combining sti'eugth with lightness. 
They ait*, tmnell all over the smfacM*, and coveiiid with Isiech 
lags, containing in the aggregate. 10,fXX) to 11,0(K) teeth. TnefU' 
may be either black liand-forged casi-stcH'l U‘eth, polished round 
steel teeth, or Haidings’ patimt flat pins. The cylinder shafts 
are of steel, and revolve in automatically seJf-lubj’icating pedestals, 
fitted with gun-metal steps, th(‘. cages are of o’oss-woven wire, 
jointed without solder, thei-eforo not affected by heat, and with 
iron bound on the edges. The feed rollere aiu provided with a 
revereiug motion, so that in case an accident should occur, or lM^ 
apprehended, they can he instantly revei'sed, pi-tweuting the entry 
of additional maU*rial, and aiTesting the fui-ther passage of that ^ 
already in the machine ; and a motion is provided for stopping 
all the ports other than the cylinders.’* 

Weighting of Feed BoUen. 

A special detail of some importance in connexion with the 
foregoing machine consists , in the method of weighting the feed 
rollers. The method in use for many years past on waste openere 
and on ordinary cotton openers and scutchere also, has been to 
apply the weight to the ends of the rollers outside the framing. 
In the above ease the w'eightiug is applied to the feed rollers in- 
side the framing, and this brings the pressure as near as possible 
to the point where the rollers bite the cotton waste. This^feature 
is of importance, inasmuch as it tends to prevent “ plucking ” of 
the cotton through the rollers, an evil which has often been a 
sericNM defect on openers, scutchers, and cards, either in ordinary 
cotton treatment, or in the treatment of cotton waste. In this 
connexion makers and users of the machines have to choose 
between the lesser 'of two or thrte'evils. Sufficient rigidity of the 
rdlers to prevent plucking could be obtained by making the 
'rollers of larger diameter, but in the case of the actual strikiiig 
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point of last roller, large diameters place the settings too wide 
apart. Yet arain, narrow* machines will give shorter rollers, which 
are more rigid than the longer ones, but the nan'gw machines are 
of limited production. Jjoiig, thin, feed rollers are in a' sense 
necessoi'y, and yet they frequently give or permit plucking of the 
<jottoii, and hence the proliable value, of bringing the weights 
inside the frame eijds. We ai-e of opinion that this is a sound 
])rincip1e, and woi-thy of extended adoption either in optmei's, 
Kcutchei's, or cards, or in ordiiiaiy cotton tri'aHnent as well as 
wiUi cotton waste. * 

P re f HU H f loll Sifxtein. 

The pi-eparation sAstcmi being a kind of cross ))Ht\\een ordinary 
cotton spinning and condenser sjunning, lends itM^lf naiumlly to 
making a harder twistoil >arn, s}>nn either on a mule w'ith draft 
Toilers or else on a ring-frame, the yarn being inoi*i‘ suitable for 
warps than for w*cft. The niig-fraine is not much used in the 
spinning of cotton wasU> ,\arns. 

The Willmr. 

The distinctive features of the Willow are: (I) the use of a 
limite<l nuiubcr pf strong, blunt, mtaiiy lonnd teeth or spikes, 3 in. 
to 4 in. long and fi-onr J in. to 1 in. or so diameter at the top ; 
(2) continued treatment by the lieater Iwfoi-e deliver)*, the feed 
and deliver) being intei’uiittent for the ])ur|x>s^ whei'cas in other 
opening machines the hied, the tBi'a|^.i<snt, and the Seliveiy are 
continuous. 


( Mitch i ne . 

By contrast, tht: treatment of the outton in the picking or 
cop-bottom machine is b)' a very large number of ver)* fine teetli 
infinitely more searching among the fibrous mat(‘rial. By a 
clutch and bevel airangement attached to the feeding end of the* 
machine, the latter may he stopped oi' reversed as required. 
Each q|cel tooth or spike about 4 in. long and in. diamete>> 

8low-rooni Firen. 

It is of even more im^iWiee to isolate the room wherein 
the opening is done in cotton- waste mills than in the case of 
oii^inary cotton spinning, and numberless fires have occurred 
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through hal'd Rubstanoes getting to some of the lieatcrs or cj'lin- 
ders and striking fire, viany fires also occurring through friction, 
or through waste lapping round the feed-rollers. It is inadvis- 
able to*have the mixings of cotton waste stored in the room where 
the picking and opening are done. Hand file extinguishers 
the kind that start off when turned upside down should be ready 
for fiiies at the start. WabT buckets and hose pipes, should be 
always handy in the breaking-up room, wjiich should ' be as 
fire-proof as convenient and have provision for the water di'ain- 
ing away nsadilj^aftei' a fim. 

Heavy Ihiviitg, 

The six or eight cylinder cop-bottom or hard-waste breaking 
machines especially am vei’y heavy to drive, and other initial 
machines are by no means light, so that the opening i*oom should 
be as near the driving power as may be convenient. 

Bunning each cylinder at pof^ibly 800 revolutions per minute, 
a machine of the laigest character, i.e. eight cylinders, may require 
as much as 38 The practice of having only a fast p^ley 

on such a machine and having to stop the driving engine in order 
to stop the breaker, is not to lie commended, and it is better to 
use fast and loose pulleys as on an ordinary openei; or scutcher. 

One method of distributing the driving in the case of a six or 
eight cylinder machine is to drive down by a wide belt to each 
alternate cylinder and to drive each intervening cylinder from a 
belt-driven one by means of ^nisndlesB band. 

Between* the fluted feed rollers and each cylinder there is 
often placed a steel .full-width plate, somewhat after the style of 
the^Dote-knife on a carding engine. 

The material being driven on to the edge of thj^ cutting plate 
is more or less broken or cut up, the shape, angle and sharpness 
of tile blade being subject to some amount of variation. The' 
.ootton should be kept in good condition and well set to prevent 
hard, thready waste ends. In some cases the cylinders are re- 
verse after several weeks' running. 

The Soaper. (See Figs. iS and 19.) 

As stated, a soaping arrangement* is often attached to the 
delivery end of a cop-bottom or hard-waste breaking machine. 
■The object of the soaper is to constantly spray a mixture of soap 
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and water upon the opened waste that is being taken up the de* 
livery lattice. The soap-water is put intq a small tank which 
contains a roll^ of wood or other material, partially immersed in 
the water and driven slowly round from one of the cages. Natnr- 
aUy the loller picks up some of the soap-water and this is con- 
tinuously bmshcd off in a fine spray by a brush quickly revolved 
from the cylinder, the soap- water spraymg on the waste. This 
soap- water solidifies' Ihc waste and pr^ivents the latter from flying 
about, but the mixing of soaped waste should stand from one to 
two dayei before using, to secure uniform satumtioif 

SomotiratJH other kinds of waste in addition to cop-bottom or 



hard waste are more oi less treated with sbap- water, but more 
often a large degging can is considered a sufficient apparatus *for 
the purpose in ''the case of very dry, soft wastes. In making a 
mixing ,pf waste that h very dry and fluffy and has not been 
treated by a soaping machine, every layer of waste may be soap^ 
watered by the degging can before another layer is put on. The 
soap-mixture may consist of about 1 lb. of sofUsoap (or its equi- 
•valent)* put to a gallon or more of water and sufficiently bfiiled 
to obtain a thorough mixtare. 

If a soaping machine begused, the boiling or^ mixing tank may 
be connected by a pipe to the small tank of the soaper, the latter 
being possibly fitted with a ball-top to automatically control the 
refilling. 
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Snob is the flufly, light chAraoter of the ootton waste as 
leaves a six-cylinder eop-bottom breaker, that it is often deemed 
neoessaiy to spray it with soapy water as it leaves the machine* 
A soaping machine is applied when ordered, and is attached to 
the delivery end of the braaking-up machine. The soapy water 
tends not only to make the wa^ stick better together, but also 
slightly adds to the weight. The soaping amngement stops the 
waste from dying about, hut the waste should afterw'ards stand 
for a day and a*nig}it before using at the next machine, to {X'miit 
a reasonable a*mount of le-drying. The soaping apiMiratus i§ not 
indispensable to one of these hanl-waste breakei-s, but is often 
useful, and must he ord(3red and piiid for as an extra. In lig. IK 
A is the tank of Hoa])-water, B the soap-i'olle]-, ( ! the spiiiy-brush, 
J) the delivery lattice. 

Fig. Jl) shows a Pickering mtichinn 'vith a soaper atlsiched. 

Siiu/lc VtjlUuhr, Three Cylinders, and Six Cylinders. 

These beech lag and spikcnl cylinders aiti used in a horizontal 
direction, usually have a dowu-stroke, aud may have any speed 
up to from 750 to 850 revolutions pur minute. As stated, it is, 
jKWsible to make machines with only one cylinde,i , with as many 
as eight cylinders, or with any numlier between these extremes 
of one and eight. In a single cylinder niacliinc the haitl waste to 
be opened is placed upon a feed lattice in the usual way, and then 
passes Iwtweeii three flut(jd rollers to the cylinder. It is not 
essential tliat a fan be usc^ in this one-cylinder machine, as the 
air current Vjrcated by the quick revolution of tlie cylinder will be 
found suiliciont to cjirry the cotton to the unre cage from whence 
the; ootton is delivered behind the machine. A one-cylinder 
machine might occupy a floor space of 12 ft. 2^ ius. by 6 ft. 
Driving pulleys 12 in. by 6 in. wide. f^JKicd of cylinder about 
800 revolutions per minute. There might be used a strap driving 
'counter-shaft fi-om main shaft in. width, the length depending 
upon local circumstances. A strap 5 in. wide might be used to 
driv|i.the cylinder from the counter-shaft, the high speed* of 800^ 
revolutions per minute making it advisable to use a counter-shaft. 
To drive cross-shaft from cylinder use a'\)elt 8 ft. 10 in. length by 
2 in. wide. To diive the slow motion shaft from cross-shaft use 
a belt 11 ft. 6 in. length by 1| in. width. The brush of soaping 
apparatus from the cylinder may take a belt 10 ft. long by 
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in. Hide. The i<)pe for driving the roller of soaping apparatus 
.from delivery cage may be 3 ft. 8 in. long 



ly II in. diameter. Aoooi^n*g to the num- 
\ier of cylindeiti employed in a machine 
ihei-e would be 1 : 0)14110 of above belts dujdi- 
cated. ' 

Six-Cyliiuier Mttchiw. (See Fig. 20.) 

Thei-e ai-e sevei-al important benefits re- 
h'lilling from using one machine with, six 
cylinders mther than passing the same 
waste through a machine with one to three 
cylindera two or more times. If the waste 
concern is of any size, so as to provide 
Kufiicient and full woj'k for the six-cylinder 
machine, the latter is to be strongly le- 
commeuded, and especially if the haid 
waste is fine or very hard twisted, a 
machine of even eight cylinders is often 
deemed advisable. It has been found that t 
by using single • cylinder machines, and 
passing the same waste six times through, 
about 600 lb. of waste per full woi'king day 
could be treated; but by using a six- 
cylinder machine, 1200 Ih. per day may 
1)e (^led and cleaned sufficiently. One 
man can I’eadily attend altogether to the 
six-cylinder machine, and in this way a 
distinct saving in cost of labour is ob- 
tained. Any of these machines can be 
made to work, either with or without fans, 
although the use of fans will hqlpV) car^ 
away the dust if the cotton waste is very 
diiliy. Cop-bottom waste, ’however, islusu- 
ally quite clean, unless it has been thrown, 
amongst the sw^ings. In a six-cylinder 
machine, the ^aterial, after leaving the 
fii'st cylhider, passes over the wire cages 
to a pair of heavy rollers, where it is com: 
pressed and then conducted, automaticaHy, 
to^ the feed rdlers of the second cylinder 
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and Bimilarly to all tho other cylinders. It is to bo noted that it 
is common to drive all the six cylinders at«the same speed, say 
at the rate of flOO revolutions per minute. In its^passage from 
cylinder to cylinder the cottOTi waste acquires an evenness* that 
cannot be obtained fiom nipeated hand-feeing, and -this- is all in 
the direction of obtaining a superior quality of treatment of the 
waste. Then: is also an increase in production due to the increase 
in speed given to the teed i-ollere at each succeeding cylinder. An 
idea of the six-cylinder machine as constiuctodahy an eminent 
firm will be gathered fioin hg. 20. * 

CotUm WoAle — Hyst-em of Miicliineit. 

Previously we have given a dosciiption of the Oldham willow 
as extensively used for the first opening of dii*ty soft waste. Com- 
plete systems of machintis for treating such waste differ with 
different firms, but a particular system much in evidence is re- 
capitulated below ; — 

1. Improved Oldham willow such as described. • 

2. Single scutcher, either of the oidinary cotton ty})e or oon- 
^ning certain special features, such as hopper feeders on the one 
hand, or extra Ixjaters on the other hand. 

3. Breaker cayd supplied with two, full w'idth laps in order to 
get uniform work and delivery by moans of Scotch roper. 

4. Pinisher Gat'd having the waste fed to it on the Scotch feed 

principle, and equipped with either a riug-doffer condenser, or a 
leather tape condenser. • « 

5. Waste mule supplied with long condenser bobbifls of cotton 
waste strands. As an alternative a continuous waste spinning 
frame may be used for producing the very coarse yam spun out 
of dirty soft waste. 

' TIte Scutcfisr. 

Although the method of applying a hopper feeder to the 
breaker carding 'engine, and supplying this with loose cotton is, 
at the present time being strongly advocated tiy some pe^le, 
it is yet a very common, practice to make the cotton waste into 
laps on the scutcher. Suen a scutcher can be made of any suit- 
able width, and usually tfiis* width is considerable, reaching 
possibly 48 in. or 49 in. The piano feed regulator may be 
either left off or it may be applied if desired, much on the same 
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lines as (or an ordinary cotton scutcher. It is best to have the 
pedal levers pivoted op knife edges, as these give a very sensitive 
action, and ai-e probably less liable to be adversely affected by the 
dust and ffy, which cannot lie entirely prevented from getting to 
these pai-ts. It is prolmble also that the modern principle of dis- 
pensing with the lx)wl box of* the piano motion will be found 
paiticularly suitable for *a cotton waste scutcher, since the newer 
li ver systtJins aii» fai* less liable to be? advei-sely nff(!ctcd with dust 
and ffy than any motion in w'hich the bowl box and sliding 1x>w'ls 
are retained. *Jn some cases just one oixlinary sciitclysr beater 
only is usttd, and is built with two or three' blade's, just according 
to owhiv ; ill either case each blade is ])1aned on lx)th edges, so 
that when one edge liecoines worn the heater may Imi turned end 
over end, soithat it is revei-sed in its hearings, and unworn edges 
aiti put into action. Natui'ally the fmrning should lie stiong in 
order to ti-eat cotton waste without excessive hi'eakage of parts, 
and all geaiing should he well covered in. It is also good practice 
to have thg lieater pedestals working in si'lf-oiling liearings. 

ExUu Beaten. (See Fig. 2J .) 

As previously stated, pitictioe varies gU'ally in legard to the 
machiucs used for the blowing-room ti-eutinent^of cotton waste, 
aud soutchei-s, for example', may be built with just one beater as 
descrified, or double scutchers may lx* used in which there are 
two blade lieaters, or even three if desired. 



Messrs. Platt^ for example^ ip4k^ a special form of scutcher 
in which there are two beaters placed together, but only one fan 
and one pair of cages are used. In passing from the feed la^joe 
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to the first boater or picker cylinder the cotton waste is guided by 
rather large diameter fluted press rollers, tpid held down to tht; 
smaller diametdr feed roller. The waste passes lx)tween the feed 
roller and the uoses or short ends of pedal level's wKich foriir part 
of the jiiiLiio feed regulator. As stated, the first luater is more in 
the nature of a spiked cylinder, ^iid contains a huge numher of 
closely set small steel spikes, which give a most thorough separa- 
tion and opening oiit*of the cotton waste, somewhat t^ttu* the style 
of the well-know!i Kirchner or caitiing luater. It is fair to as- 
sume, indped, that the action of this jucker Uater iliore j-t'senibles 
that *of the licker'in of a carding engine lhau that of a blade 
beater. However, in this cas() both kinds of treatment are ob- 
tained because' the blade boater is right close up to the picker 
lx)ater, with no inteneniTig feed rollers, cages, or other ][)art8. 
As a matter of fact, one single large cui'ved top covf'r is made to 
fit over the top of lx>th beatei-s. There is a somewhat peculiar 
shraud or casing to each blade Ixiater to prevtmt the soft cotton 
waste from stringing i-ound and adhering to the bladg, thus as- 
sisting the work of the stripping plate. It is peil'ectly obvioua 
that this double and varied treatment will l)C vei’y effective in 
opening and cleaning soft dirty waste'. Following the second or 
• blade beater thei'e are the usual tw'o cages and fan, followed again 
. by four calendei-s" a»id the other lap-forming parts. The driving 
pulleys on the ends of spiked cyhnddl' and blade beater are re- 
commended at 12 in. diameter by 4 in, width, giving a speed of 
1075 revolutions pttr minute. A sci|tcher of this t)'pe,*with both 
cylinder and beater, may al)dorb about 5 i.H.F. wheniworkmg 
without hopper feeder. ^ 

To secure the best insults, both in regard to cleaning, openiijg, 
and for making regular laps, it is best to apply a hopper feeder to 
this double lioater scutcher, although this takes up a little more 
space, and will absorb more in first cost. The hoppei* feeder haa 
well proved itself as a most efficient attachment to either opener ' 
or scutcher w'hicluL is fed with cotton in a loose state, since it will 
treat th^ desired weight of cotton or cotton wast^ most effectively 
^thout injury to the fibre^ and with a minimum amount of atten- 
tion. In the case under iSotioc the pulleys to be placed on the 
stripping cylinder of the hojijief ip%der are fixed at 10 in. diameter 
by 3 in. by 3 in. wide, and the speed about 300 rovolutions per 
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Cop-hottom JireaJchuj Machine. 

For the (»arly ti-oa^mcnt of oop-bottoinB or any hard waste, the 
Oldham will(^w and other maohineff with ordinary heaters and 
■oyliddors oontainiug poronpine knives or full-width blades, do 
not appear to {pre a sufHciently individualized tn«tinent of the 
fibres. , 

We may remind our readei-s that the teim “hard waste’* is 
applied in a general way to all waste into which tlie final spinning 
twist has l)eeii> intitxlucied, and which, therefore, is of a much 
closer and harder nature than any waste made at any qf the 
machines comings liefore the mule or ring freine. Cop-bottom's, 
spinners’ hand waste, reolers’ waste, winders' w'aste, doublers' 
waste, thrums from slashers, and weaveiw’ waste, all come under 
the geneml expi-cssion of haitl waste. Cop-hottoms form jffob- 
ahly hy far the; largest ulaas of this kind of waste, and the first 
hal'd waste breaking machines are often termed oop-l)ottom 
machines. Such niachiiu's will most etfectivelv hnsak np into a 
soft fleecy mass almost any kind of bard cotton waste, which 
latter may aftcsrwai'ds be re-spun and manufactured into sheetings, 
cheap towels, cotton blankets, and daunehstteB, or l)o converted 
into wadding, gun cotton, etc. 

There ai-e various makpi’s of these hai’d-waste bi'cakers, and 
since their introduction vaiious detailed improvenumts have been 
discovered and a])plied by oue machiue-making firm or another. 
The makers claim that the uiateiiais used in the construction of 
the machines are of the l)^t,«and tlut care is taken to have every 
part well flhished and well fitted. It is claimed that such machines 
are also offective for cleaning opener and scutcher droppings, al- 
though we have described the Oldham willow as being an excellent 
machine for such waste. The use of these machines is not con- 
fined to the cotton-waste trade, but thgy may he also used for 
trtating woolleu and worsted waste, flax, hemp, and ju!e waste, 
or in short almost any kind of waste produced from any of the 
leading textile fibres, excepting perhaps the moi% expensive silk 
fibre. * 

. r . . . ' . ' 

Single-heater Tjap-fonning ScutchhifMadhiae, with Hopper 
. Feeder. (^S^Kg. 22.) 

. These machines are especially constructed for working waste, 
and prepare the laps for the breaking carding engine. 
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Specification , — ^Hopjior feeder with upright spiked lattice, and 
with improved grid arrangement. Single, scutcher with patent 
feed regulator.* Improved pedal motion. Consolidated lap end 
with four compression rolh^rs. Two bladed beater. Fsm* for 
down-draft. Improved ring pedestals for beater and fur. 
Positive knocking-oH‘ motion, intent lapjoller. 



F'g. 22.— Taylnr-Lang & Go's. Bcabclior with Hopper Feeder. 


• Sjtecial Fmluiex. 

The hopper feed(>r is driven through the cone drums on the 
scutcher, ensuriug an even and I'egiilaf flet'ce. 

The coue diums am of laigc^ diaaieter, ensuring an effective 
drive. 

rrodiirlioii. — Al)out 20,000 lb. pei- week of iifly-six hbuis. 


Dimenxiom, Weufhfx, Sjieeds, eJc. 


Spafip 

Driviug IhilleyH. 

Apiiroxiiiut^* WpigbtN .uid * 
OiiUiila MuaHdTvmrut. 


Wi<iUi. 

t 

lliaiii. 

B]iu8d 
per niin. 

Urowi. 

Nat. 

When 

PuLked. 

19 ft. 6 iu. 

• 

7 ft. (5 Ui. 

12 in. on 

1 Boakor. 

1300 to 
1400revtt. 

155 cwlfl. 

isn cwts. 

m cub. ft. 


TJte Scutched Barjs find Jjap-licking. 

The scutcher used in the cotton-waste business is usually 
very much on the usual cotton lines but the grate bars beneath 
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the scutcher will probably ))e set very close tof^thei on account 
of the short natiue of^tlu^ nmterial opeiuted upon. In some cases 
of clean waste indeed blank plates are placed beileath tbo beater 
with 'few if any jp-aU* luirs, so tlniil tbe benefit of the opening 
(jffect of Ixiiit-er may Ik* obtained without losinj; any of tbe nmterial 
as dro]ipin^. 

(btton waste is often veiy liable to lickiuf^ owinjj to its soft, 
short natiii'i*, and es]M‘cia1ty is tins true* of brokeu-u]) haitl waste 
treated writb Ibt^ soapinj' appamtus. For, this j-eason it is a veiy 
common practfjc! to use a crwl in front of the calenders con- 
taining vraste yarn or sliibbin/< which runs in with the lap* and 
helps to keep tiach layer to itself. This involves a ceilain expense 
and labour in keepintr the ci^l bobbins goin^. 

Then? is. however, another serious evil attimdant upon this 
practice, viz. that of marking the wii'e on the caiding engine, and 
often considemble damage has been done in this connexion. An 
arrangement, however, has l)cen devised by wbicli a numbei* of 
wires act qn tlie cotton sheet near the cages, and stioke the lap 
sheet into a inoi-e solid condition, thus diminishing the lap-licking 
evil. 

A regular lap is quite as important du the manipulation of 
cotton wasUi by the condenser system as it is in oidinarj' cotton- 
spinning, since tbeixi ait? draw-frames to make unifoiin slivers. 
For this I'eason when cottob is fed loosely to the scutcher — a verj' 
common occnrrcnce~it is usual to apply a hopper feeder to the 
scutcher. *As a matter of fa^t— apart from the question of expense, 
it is probaHily a still better practied to use two hopper feeds to 
the scutcher, the s^nd one being cquipjied with a regulator 
wl^ch keeps the cotton in the feed box at something like a uni- 
form height. In cases of a very small plant the scutoher may 
lie omitted altogether, and each card fitted with a hopper, but if 
there are, say, half a dozen or more breaker caids it wvll prob^ 
"ably pay to use the scutcher with hopper, and feed the biimker 
cards with laps of cotton waste. In such a gjiHO a girl may 
easily attend to life scutcher. . 

Although scutchers for cotton waste sometimes contain beaters* 
or cylinders of a special character, sudh as picker cylinders, the 
more usual practice is to emp^y *a 2 f ordinary doable or treble- 
blade-beater. Productions much as for cotton, say 8000 to 14,000 
db. per week. It is much more satisfactory to have a hopper 
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fender ftttaohod to the scutcher, as hand-feeding and spreading are 
likely to give variations in the weight per yard of the laps. 

The link of^ tripod regulator is the best for such a scutcher, 
on account of the amount of fly and dirt, sincci these arrange- 
ments do not iifHwl the bowl 1 k)x* and its friction bo'vls. Such 
distinctive features as licatcr blaTies, shreuded to pivvent cotton 
sticking, cross-cut feed-rollei's to give a good gj*i]) on the shoit 
fibre, fluted cahindcr \-ollei*s, s]jccial cnsels for holding cops from 
which the yarn is run olT into the lap to prevent jap-licking — are 
mon; or less found on scutchers for cotton waste. • 

Attention to oiling and clettning, the pr(>duotion of gooil 
selvedges on the la])H, good exhaust flues for the dust, good 
belts and i’opt‘B kept under proper tension are as important in 
these scutcheix for cotton waste as in those for ordinary raw 
cotton. It is also best to have down-drafts with the dust collar 
below the breaking room. 


Hard Ktidit. 

' One of the most frequent evils in using cop-lx)ttom or other 
hard waste consists in hard ends or portions of thready waste not 
suflicicntly broken up. A waste-spinner naturally dislikes these 
bard ends as they prevent drafting-out and cause many broken 
ends. Possible causes are cylinders in the cop-bottom machine 
out of order, or under-sjieeded, or slack belts and ropes for driving 
the cylinders, or uneven feeding of the waste. 1 nsufliqjent grip- 
ping of the cotton by the feed-rollers a* this machine may lead to 
plucking the waste through in lumj.s. 

The CrighUm. 

The ordinary single Crighton is sometimes used instead of the- 
willow foK soft waste au(f is liest fitted with an inner oil chamber 
to the footstep of the Crighton shaft, this being surrounded by a 
water-bath to keen tlie foots ep cool. Also the Crighton is l^t 
fitted witb a grid which can be raised or loweredT as required, so 
as to put the bars closer to or farther from the beater. This par- 
ticular feature is helping the Crighton to be adopted to good 
Egyptian cotton ifl oi'di nary spinning, since* it helps in pre- 

venting cat-tailing of the cotton or stringing it. 



Cl£Al*TEK IV. 

THE (’ARD1N(J OF COTTON WASTE. 

Thruk aril veiy material diffei’encea between a modem carding 
engine uaed lor ordiuar}' cotton carding and those used fo*** the 
carding of cotton waste. Tn a general w'ay the most noticeable 
difference is seen in the fact that the 1 ‘evolving flat card is now 
almost universally adopted for oidinary cotton spinning, whereas 
the roller and clearer caid still reigns pre-eminent for the caiding 
ol cotton waste. The moix* open treatment of the cotton fibres in 
the roller and clearer card, the timing over and mixing of the 
fibres by the action of the roller's and cl(»rrei'8, the ability to pass 
comparatively hea\y bodies of fibi-es through the roller car'd, and 
also its ability to treat cotton as much as itHiuired without taking 
out much waste, are features which have helped to nraiutain the 
supromacy of the roller and clearer card for coiton waste, long 
after it has completely lost its hold in the trciatnverit of raw cotton 
in the ordinal-)' cotton spinning and carding pi-ocesses. 

liolkn aiui ClMren. 

<• 

It will be as well if we just r-emind our roadei-s of the dis- 
tinctive featui-e of this particular style of carding engine. Instead 
■of flats being ])lacod near tlie upper half of the cylinder, a series 
of what are termed rollers and clearers are placed in this position, 
a roller and a clearer necessarily working in partnership with 
each other, and six or seven pairs of these rollers ani^ clearers 
filling up all the available space. Each roller or worker has a 
^mparatively slow revolution, so that its sii^oe speed might 
average 28 or '30 ft. per minute, while its companion clearer, 
■although of smaller diameter, has the much higher surface speed 
•of possibly 400 ft. per minute. In waste carding, owing to their 
•comparatively high number qj pvekutionB, and their small dia- 
meter, the clearera are often made of wrought-iron tubing, each 
<of the six clearers ha\nng a diameter of possibly 2i in. or 2^ in 
(130) 
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They are usually driveu directly from the cylinder by a long 
endless bolt, the driving pulley on cylinder pften reaching 30 in. 
or more in diameter. Assuming the cylinder to make 150 re- 
volutions per minute, the dianu'tcM' of driving pulley on oyKnder 
to bo 30 in., and the di'ivon pulley on end of each cUiarer to be 

9 in. diameter, a clearor spe^^id would be attained as indicated 
below : — 

150 X 30 150 X 10 ™ , 

„ — “ 500 revols. per minute. 

VI j • 

The wrought-irou tubular construction combines strength with 
lightness, and makes the clearer able to ^\ithH&nd the comjxira- 
tivoly rough work and strain set up iu carding cotton waste. 
Distinctively different conditions exist iu regard to the roller or 
worker, as this not only has a veiy slow sjieed- -scarcely 
of the surfact' speed of tlie clearer — but it also has more than 
double the diameter, six inches lining a common diameter. As a 
consequence the rolleis aro more nsiially made of cast-iron with 
hardened ends, although occasionally ihey are madh of best 
selected and thoroughly well-seasoned pine, on iron lieams. 
fJoth cloarors and workem ma> be fitted with shell hushes or 
shrouded ends, with the object of jireveiiting dust and fly from 
getting to the Ixjaft’ings. For the rollers it is a common •practice 
to have sprocket chain and pulley driving, as this suits the steady, 
slow, but non-slipping di’ive that is inquired to meet the cast;. 

drficu of ItoUer and dlmrcr. 

The action of each pair of rollers and clc^unrs may J)0 de- 
scribed somewhat as follows : Both roller and clearer aro set up 

10 be just clear of the cylinder teeth, and also just aliout the same 
clearance from each othei'. They have the same diinction of re- 
volution, «o that their contact surfaces move in the same direction 
as the cylinder, although their direction of revolution is exactly 
opposite to that of the cylinder. It is to be particularly noted, 
however, , that the wire tooth of the clearer poidt iu the same 
•direction as those of v the cyliuder, at the point of juxtaposition, 
whereas those of the rolld^ are pointing against those of the 
cylinder. 

Assuming now that there are some entangled portionsof fibre 
upoi^ the wire teeth of the cylinder, these would probably pass 
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the first clejiver aiid reach the roller which is further from the 
licker-in. Tlie slow vevolutioii ami the oppositely pointiu^ wire 
teeth of the roller would now help to open out aild card the en- 
taiigl(?d poitiouH of fibre, some of the fibre passing forwai-d witli 
the cj'Iinder, and some adhering lo the teeth of th(» roller. When 
these fibres on the roller come'’ op|>osile the clearoi’, the latter 
will prolwhly sweep the? fihi-es from the. cleaivr owing to inci-eased 
speed of ichiJirei i and direction in which the ttusth point. In ex- 
actly the sjiine way the still givaU'r sui fa(«3 si)eed of the cylinder 
will cause the 'latter to tak<‘ the (ihi-es from the clearer, so that 
the fibres will havj then been tranafeiTwl fjom cylinder to roller, 
from roller to clearer, and thtm Imck again to thts cylinder. Jt 
is highly piolxihle that the cotton will have hesen now sufliciently 
opetuKl so that it will ]Xinetrate the G}']inder teeth and be now' 
carried forward by the cylinder to the doffer. One pair of rollers 
and clearm-s would he utterly inadequate in opemtiug upon all 
the entanglements of tihro, and any such that may escape one 
pair will I, probably be acted upon by a suhsttquent pair. Jt is 
quite possible for some poiiiions of fibre to b<i operated upon and 
transferred backwards and forwards sevci-al times over. Just as 
in the case of the flats of a revolving flat carding engine, a good' 
proportion of dirt and impurities of one kind or another aro 
fastened in or upon the teeth of the cylinder, roller, and clearer^ 
so that wt: have the dual daiding operation of opening and clean- 
ing of the{cotton. In the case of having six pairs of rollei's and 
clcarers there will be onl]^ six really and fully effective carding 
points, namely, the nearest point of each of the six rollers to the 
cylinder ; while th^re will be twelve carding points of much less 
N'slue represented by the nearest position of clearers to cylinder 
and roller to each clcaier. A very little reflection will load any- 
one to the natural conclusion that the opening and cleaning 
capacities of rollers and clearere are much inferior to ithose of 
the flats of a revolving flat card, and all experience has demon- 
strated this, BO that for ordinary cotton cardipg purposes the 
roller and cleaidr card has nearly been defunct. In sqjch cases 
one single revolving flat card appears able to do quite as muofl 
effective citing as one doulde roller afld clearer card. 

In spite of all this, doubly roile)' and clearer carding is the 
almost universal system in connexion with the carding of proper 
cotton waste, and reasons for this are given near the beginning 
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of the preHent article. The double roller and cleai'er card ro 
largely utu^d for oanliiig American cotton quarter of a centuiy 
ago contained "only one feed paiii and one dolivory, although 
having two cyliiidcrfl and two Kcts of rollei-R and olearej-R.* This 
Ryfltem is not in favour for the carding of cotton waste, the ac- 
cepted nuahod being to (uiipioj^ HeiNtmte breaker and hniaher 
cards, each with its own f(‘ed and defivi'iy arningenient. Tii 
what is termed the Scotch fewi, howevei’, the cotton is automatic- 
ally tiansfened fioiii bi-eaker to finisher. 

Sjwrijit'aiitm of CotUm-waaie Cifitl. 

Hy way of convening a gtiiieral idea of the construction of a 
<?otton-waRte carding engine the* following specification of an 
eminent uituiliine-niakiiig firm is givtni : Single breaker caidiiig 
<‘ngine. 50 in. on the wire, with lattice feed to receive tvro laps 
fiom H<5Utch<'r; one }iair of feed lollei-s 2^ in. diameter when 
clothed w'ith inserUd wdit! ; one humbug toiler in. diameter 
when clothed with inserted wire ; taker-in 9-^ in. diameter, clothed 
with inserted >viio ; cylinder 50 in. diameter; sesvon rollei’s, 6 in. 



diameter; six clearei-s, 2^ in. diameter; one clearer, 4 in. dia- 
meter, iiext above liokef-iu, with or without diii; box ; one wood 
fancy, 12 in. diameter ; one fancy stripper, 3 in. diameter ; doffer, 
30 in. diameter, and improved fly doffer comb; galvanized iron 
rail betw'eeu faiiuv, with door; wood cover ovtsr dofifer. (See 
Tig. 23.)* 

Wood cover over dofftA-, with door to fit close to cover over 
fancy ; recess in bends for ^ra^eij^ of HorsfaH’s card grinder ; 
taker-in rollers and olearers with wrought-iron case-hardened 
ends, and oast shrouds at each end which case up the same ; 
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roHers prepared for chain or band driving; wood covere and 
cover holdei-s compete, and including division sheei with door, 
improved casing to lickei'-in, and tin-bar casing to cylinder with 
patent setting aiTangement.'* 

'His Cfjlinder, 

Except in the methods of starting and stopping the cylindem 
and in regaid also to kind of card wire eifiployed, there is little 
dilTonnice between the cylinder of a cotton-waste card and that of 
an ordinary ccCton caid. As regai-ds driving, the dilTenmces may 
come in moi'e piM'ticnlarly when automatic rnechanism ii em- 
ployed for transferring the cotton wiMte freni breaker to finisher 
canling engine. Take, for example, the best-known arrangeinent 
for the purpose, viz. the Scotch feed, it is necessary to stop and 
start both the bi-eaker and finisher cards almost simultaneously, 
and to do this in the j-eadiest manner ofUm tlie two may be 
driven from the same top counter-shidt from which a sejiarate 
Ixslt each,, itMiches down to bivakiM* and finisher. The counter- 
shaft itself may be driven from another l)elt running on fast and 
loose counter-shaft pulleys. By moving this one ))e1t from loose 
to fast pulley l)oth cards may be started at one time, and the 
reverse movement of Ijelt will stop Iwtli cards together. Various 
individual parts of the card may Ik) stopped' and startwl inde- 
pendently on much the safne lines as for a cotton card. 

The Wire Corerimj. 

Befenvng now to the wire covering, it will be understood that 
this should be of a coarser and stronger ohaiactei’ than for cotton 
counts of 40 ’b or 60’s, for example. It is well known that many 
descriptions of card clothing exist, and in particular there are 
many sorts of w'ire more or less in use. For cylinders and 
doffors two rival forms of card clothing have been in competition 
for a great many years, viz. filleting and sheeting. Fillets of 
card clothing out to about 2 in. wide, made pf sufficient length 
to clothe a whoTe cylinder without piecing, and wound jn a close 
pitched spiral upon the cylinder, have almost driven the old 
sheets of clothing out of the market as regards ordinary cotton 
cards. In the oiirding of oottpi;. wskte, however, distindJy differ- 
ent conditions obtain, and it is quite a common practioe to cover 
the cylinder of a cotton-waste card with sheets of card clothing 
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in preferonoe to fillet. Perhaps the {greatest reason for this use 
of the sheets is that the spaces between the ^sheets on the cylinder 
materially help in the clearance of the large proportion of the 
leaf, dirt, seeds, and other defects in cotton waste, which 4VOuld 
be a more difficult matter in the case of an unbroken fillet. In 
other words, what is lost in cafding power by having a smaller 
number of wire points acting on the cotton is morii than compen- 
sated for by the gi'eftter facility for the aliove defects to escape. 
The removal of the dii*t and seed oin bo effect^ also with less 
risk of damage to the wiro teeth. • 

MeUimlx of Fmliwj the. 

The methods of feeding the cotton waste to the breaker card- 
ing engine, and the ii;elhods of giving the cottOTi to the finisher 
card differ from the practice usually obtaining in orthodox cotton 
carding. One veiy distinctive method of feeding the breaker card 
consists in the us(> of an automatic feeding armugitment much 
after the style used for openers. The, well-known hopper feed- 
ing principle htis h(M!n successfully employed for waste caids in 
this country by ceiiiain firms who have made ot^rtain inodificatioris 
* so as to suit the chanicter of the waste. The use of this hopper 
feeder entirely ohviat<!s th(i nm^ssity foi' slmping the cotton waste 
into laps in the" blowing- room at aijj/ of the machines, and yet 
makes the work of feeding the card veiy easy and automatic. 
The machine is fitted with a patent weighing ariangenient by 
mi^ans of which the feed lattice is stopped when a cerfetin weight 
of cotton, which can be rogalated at will, has been deposited in 
the receptacle. At I'egnlar intervals this receptacle is opened, 
and the cotton dropped on the constantly rovolving feed lattice of 
the carding engine, so that an even weight of cotton is always 
deposited on a certain length of lattice. 

(Comparing this feeder with that for an oi'dinary cotton opener 
there are i-adical dilTeronces in the construction and operation* 
of the apparatus for equalizing the cotton, and for cleaning it 
from the spikes of the elevating apx>n. The various motions are 
*capid}le of very line adjustment, and it is stated that a very regular 
fe^ can be obtained from ihis automatic feeder. For heavy, dirty 
waste, which would htibomettoo much matted if made into laps, this 
feeder is specially suitable, as it delivers the material to the card- 
ing engine in a loose condition. This Gystem does not compete. 
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for ceitaiii HortH of wante, so much with the moit) usual one of 
feeding with, laps, aq it does with the method of spreading the 
cotton hy hand upon the lattice at the back. 'In spite of the 
maniM advantages of the hopper feeder, there aie some peo^do 
who still ])refei' the hand-spreading method, and although this is 
the more costly system as legards labour, there is not the first 
enst of the feedei' to be debited to capitid. In a manner of speak- 
ing this automatic feeder is a kind of cit)ss* bet ween the oi/e used 
for a cotton opt^iior and one used sometimes in the wool trade. 
Nearly all our<readei-s are familiar with cotton opcsnei's, but jihey 



Fiu. 24.— Breaker Card with Hopper Feeder. 

ace not familiar with the wool machine, and a very brief descrip- 
tion of one is given below'. In one case used in the woollen trade 
the wool is automatically taken up, weighed, and fed uniformly to 
the scribbler, which is almost the equivalent to a cotton epener or 
scutcher. This is known as the Bramwell automatic feeder, and 
was going in the wool trade before hopper feeders were introduced 
in the cotton trade. In this machine the wool is pot in/o a large 
box having a grating at the bottom for any dirt to fall through ; 
and the wool is taken upwards a qiiked or toothed elevating 
apron. Towards'the top of tbe.apr^u the wool comes under the 
operation of an oscillating comb, which strokes back any large 
pieces of the material, the remainder bemg spread more or . less 
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uniformly along the flurface of the elevator. On the other side of 
the elevating apron there ia another comh^g airangement which 
KweepR the wool from the lifting apron and paRROR it along to a 
kind of weighing Hoale, This Hcale iR built u]) of two curved 
wingfl, held together by Huiiable weighta, and the. whole suspended 
on steel knife edges. When the scahi has i-eceivcd the required 
<iuantity, it liberates a amall trigger, which causes a projection to 
catch on one of the teeth of a revolving disk connected with an 
automatic clutch, which diHengages the driving |^elt operating the 
tooXhod ^pron, thus instantly Rtopping further deliteiy' of material 
10 tlie seal*', which now remains at rest. When the propcsr time 
arrives the wings of th(j scjale aro opemid, aitd the wool is de- 
|X)aited upon the feed-lattice in a perfectly opened state and in ex- 
cellent condition foj the candR. Some of the ideas incorporated 
in the foi-egoing descrqition are utilized in the automatic feedeiu 
for waste broaker cards, but aro altered and improved to suit the 
special circumstances o1 the casf*. 

Double La^i MetlunL 

When it is rcmombei'ed that draw frames are almost unknown 
in the treatment of cotton waste, and in the condenser system 
there are ahsolu^ly no machines Iw^ween the finisher card and 
the spinning mule, it will be then underetood that some effort 



must h^ made to secure a uniform Hliver or strand from the card- 
ing engine. As regards the breaker card there are mainly three 
rival methods designed to^secure the requisite uniformity of feed, 
and the carder must choos^ whjp^ one of the three he shall em- 
ploy. First of idl we have the hand-spreading system in which 
th^ operative spreads the cotton as uniformly as possible upon 
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Uie feed-lattice ; and let it be remembered that hand apraading of 
ootton even for a scutcher has been known to give exceedingly 
level work when done by a sufficiently careful operative. As a 
rival to this wd have the automatic feeder above alluded to. 

A third system — shown in fig. 25 and very extensively 
adopted — is to place two full-width scutcher lapa^ upon the lattice 
feeder of the breaker caAl, one behind the other, so that we have a 
doubling of the laps, and a mixing of the cottbn which produces an 
excellent eifeci in levelling up the w'ork. Tn this connexion it 
may be thoughkthat even this is a veiy limited doubling efiect as 
compared to that ;vhich is common to ordinaiy cotton spintiing. 
While this is so wc are not to foiget that a 10 pi'V cent error in 
counts too coarse would give us a 90’s yarn instiiad of JOO’s, a 
10 per cent error in 5‘s waste condenser yarns would only make 
half a count in difTerence, and if too coarse would give us 4^'s 
counts instead of 5 ’k. Furthermore, a slight enm in counts of a 
cotton waste vain neixl not appreciably affect the quality of a 
cheap cotton blanket ; nor make the actual weaving process much 
more diilicult; but properly spun cotton yarns always need to be 
as uniform as we can I'easouably got them to Im.>. The double 
Jap system has the additional benefit of utilizing the piano-fc^ed 
regulator at the scutcher, so that we have two factora which in 
this system help to give & level sliver, viz. the doubling effect, 
nd the regulating effect of*;iie piano motion. 

j S'nujlc-lireaklwf Gardiwj Ejujiw. 
yO in. or 48 in. (vide on v;ire.) (Bee tig. 26.) 

For comber waste broken-up cop-bottoms, and other kinds of 
hard waste, with patent side-drawing and single coiling and can 
motion. 

Spedjication—Pallern C 7.— One cylinder 60 in. diameter. 
One doffer 25 in. diameter. One taker-in* 9 in. diameter^ Seven 
• zollers 5 in. diameter of iron, or 6 in. diameter wood lagged. 
Seven clearors 3 in. diameter. One fancy 7 in. diameter wood 
lagged, driven by rope direct from the cylinder. One^ humbug 
roller 3 in. diameter under the feed roller and taker-in. Im- 
proved oopoentric bends. Steel cover '.^nd shell ends to taker-in. 
Polished mahogany covers over. k>llers, olearers and fancy. 
Boilers driven by chain or rope. Dish feeder with one fluted 
roller 2} in. diameter, and arranged to receive one scutcher lap, 
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Improved pattern doffing comb an% motion. Patent Hide drawing 
with endless belt to convey the sliver from the doffcr to the 
single coiling and can motion. 

Special Features . — The concentric bends are of an improved 
type, and the roller, clearer, and fancy brackets, etc., are adjusted 
by means of in. screws and *two hexagon nuts, both vertically 
and sideways, one screw-key now fittiifg all the nuts, and the 
combination pravideK a strong, simple, and good arrangement. 

Solf-oiling ring beanngs to fancy. 

^Patent side drawing. By means of this tv'^angement the 



Kig. 20.— Breaker Carding Engine. 


doders can be run at a high speed even when carding the shortest 
material, and breakages very seldom occur. 

Th« doffing comb is very strong, the driving motion has been 
re-designed, and the crank arm is secured to the doffing comb b^ 
means of a spli^ boss. 

Extras Supplied if Ordered . — Special steel-hinged cover and 
rail to separate the fano> from the roller above, and filling-up 
pieces wi& smaU grooved shaft under the fancy, with shell ends- 
to bearings as illustrated. 

(In lieu of extending the mahogany cover fitted with door 
over the fancy, as per specification.) 
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Shell ends to roller, clearer^ and fancy bearings. 

Feeder an:anged to receive two scntcher laps. 

Angle-bar undcrcasingH in halves, with improved setting 
arrangement id cylinder and taker-in. 

Taker-in covoied with inserted w'ii'e. 

JUiixlratmi . — ^The pattern of*beiid illustrated has been super- 
seded by the concentric {)attcrn shown on page 20. 

Unless the steel cover over fancy is specially oitlered, the 
mahogany cover ^is continued over the fancy and fitted with door. 

iV()djtt'//mi.t-Alx}ut 1000 lb. of broken-up cop-l)ottoms, comber 
waste, etc., jier weqjt of fifty-six hours. • 


Diweiutitm, Wfiitjhts, Sjteedx, aiv. (See fig. 2G.) 
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MetJiodg of Fading the Finielie-r Card. 


Previously we have given a discussion and description of the 
method of*preparing laps for the finisher carding engine by means 
of the Deidl)y doubler. It must, however, be understood that 
several systems are^ more or less in use in cotton-waste carding 
for transferring the cotton from breaker to finisher cards. There 
are, for example, the Derby doubler, the lap drum method, the 
Scotch, feed, and the improved lattice feed. Moreover, either in 
treating cotton v^aste or in wool and worsted carding Ijbere ue 
* other feeding arrangements such as bank feeds, balling machines, 
Blamire's feed, Skelton’s feed, and spooling frames. With these 
latter four of fivolarrangements we do not propose to deal ^ as they 
refer so little to existing practice in the carding of cotton waste,* 
we can wpll afford to ignore them. ^As a matter of fact, the 
Sootidi feed and the Derby dcjublsr^ire far and away the most 
used of any feeders or other arrangements for preparing the 
ootton ready for the finisher card. 
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The TMj) Dram. 

A vnry few moiiIs will siiflice to miy all libat is necessary about 
this ))rocesR. There is a lar^i dinim connected to the deli^ei^- of 
the breaker or the scribbler which aids in the rollinfi up of laps 
by frictional contact with the Hiteco of cotton stripped from the 
doffer hy an onlinarv doffer comb. A stop-motion may bo 
applied by which knocking oil occum when any required thick- 
ness of lap has Inmui attained. The lap drum is not used now' so 
much as it formerly was, and it is a veiy primij^ve and Bim])le 
arraagenftmt. Simplicity of itself is no fault, ^ but unfortunately 
this is accompanied by irregular work, and by a consideiwhle loss 
of production owing to fi'equent stop))ageB while the full laps are 
being I’cmovod in turn from the drum. The necessity for doing 
this work somewhat frequently practically makes the card an 
intermittent machine, and it has iM^come an axiom in carding that 
a carding engine should be a continuous worker, and even in 
ordinary cotton carding few people wiU entertain the idea of 
having a card fitted with an automatic stop-motion of any kind. 

With the Derby doubler system the delivery of the breaker 
I card is quite on the well-known principle of an oscillating comb 
for the doffer, a pair of calenders, and an oidinary can and coder 
motion, which pamits changing empty for full cans without inter- 
fering with the working of the card.^ With the Scotch feed and 
improved lattice arrangements the saving in labour is even 
distinctly greater than with the Derby doubler as we explain below 
in the present article. 

The Scotch Feed. (See fig. 27.) 

The Scotch roper and Scotch feed arrangement is probably 
better than any other for most kinds of low grade cotton wastes ; 
it automatically collects and condenses the cotton from the breaker 
card, and feeds the same to the finisher card in an equal and* 
continuous manger. Apart from any saving of labour that may 
result fqpm not using the Derby doubler, there are some classes 
of cotton waste which it is not wise to pass through the Derby 
doubler, as, for example, that is of an oily character, or low 
grade wastes, which are b^ter,lqft in the opdh fleecy condition 
given by the Scotch feed, buoh wastes, compressed by the 
weighted rollers of the doubler, become too matted and oonsoli- 
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dated, and this puts more work upon the pai.» 
carding engine. Naturally this remark tvpplies somewhat to all 
classes of waste, hut not to the same extent to clnati, soft better 
sorts of waste for the finer counts of waste yams. In such cases 
the Derby doubler maintains the hbi'cs in a more parallel con- 
dition, and in particular it tends \o give a more level and uniform 
sliver and yam than any other system, especially in the finer 
counts. This is, perhaps, the gimtest argifment for the use of 
the Derby doubler, since it needs special attention of itself, and 
the coileis andtcans of the hi'eaker also need attention. The 
crossing of the fihues given by the Scotch feud is an ahvaiftage 
in very' coarse, soft wefts, since crossed fibn^s give a fuller and 
moi-e oozy* finished yarn than do pamllel fibres, the full appear- 
ance being well suited to cotton blankets and fiannid(‘ttes. For 
the coarser low grade wastfw the Scotch feed system imposes a 
good deal less work upon the taker-in of the iinishi'r canl, and 
there is much less danger of damaging the cloth of the taker-in. 

In the ^tch fet*d system the cotton wasti' is stripped from 
the doffer of the bitsaker by an oixlinary fly comb, and is dcilivered 
upon a lattice running along the lower fi'ont of the doffer, and at 
right angles to the doffer. This lattice collects and condenses * 
the fleece of cotton from th(> doffer, and as a mle turns the fleece 
round at right angles, whife it is condensing {lie same into a 
ribbon perhajis four inchafin width. The lattice itself may be 
about five inches in width, and for thick, coarse work the sheet 
or ribbon cotton may attain that w'idth. Except in some 
tandem cards the narrow rilibon of cotton waste passes between 
three calender rollers at the side of the breaker card, thus being 
impressed and consolidated by a two-fold comjirossiou into 
sufficient compactness to stand its own weight without breaking. 
This completes what may be termed the delivery part of the 
breaker card and the term “ Hcotch roper is often applied to the 
^urangement as so far described, leaving the term Scotch feed ” 
to be applied more specifically to the remainder^of the arrange- 
ment. This narrow sheet of cotton waste is now lifted up by an 
overhead combination of pulleys and narrow lattice work, re- 
volving at about the same surface sifted as the three bottom 
oalendeiB, the top lattices also ^ing tnly about five or six inches 
in width. 

' Assuming the breaker and finisher cards to be placed sidejby 
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Ride — and not tandem — in relation* to each other, the ribbon of 
cotton waste is lifted several feet upwards in a vertical line so 
as to depend upon its own weight, and then it is carried across 
the alley- way to the finisher cai’d at the feed part which, is in 
a line with the delivery of the breaker. The top lattice is ex- 
tremely light and flexible, and built in a very open manner, but 
of sufficient strength to do all that is required. This lattice is 
capable of delivering* the cotton all across the ividth of the feed 
part of finisher, and th<i cotton shcH't drops down in a more or 
lesBjslanting line to the lattice of the finisher u^Kin which it is 
guidiri by a travelling roller and carriage arrangement. This 
distributing cairiagc is alwajit moving Imckwards and forwards 
along the food lattice, and is always lapng the ribbon of cotton 
from side to side of the card in a double thickness, so that one 
layer practically overlaiw the next one in front of it, and has its 
own roar half overlapped by the next succeeding ribbon. In this 
overlapping a doubling effect is produced which ser\'es to give a 
reasonable amount of uniformity to the strands of cotton delivered 
by the finisher. 

To permit the cotton riblxin to be spread from side to side of 
the card, the top flexible lattice of the feeder extends to the far 
side of the fiuishcfr caid, and the cotton riblion can then drop in 
almost a vertical* line with the W'hol6 of the top lattice almost 
horizontal. As the tin or brass rollerwof the distributing carriage 
move towards the opposite side of the card, the ribbon of cotton 
is drawn more and more out of the vertical line, and tUb distance 
of the top lattice from the carriage must b'* diminisl^, or else 
the cotton rihlioii would be at once broken. To do this a thin 
cord- or in some oases a light rod— extends 'upwards from the 
travelling carriage to the end pulley of the top lattice, and pulls 
the latter downwards so as to bend the top lattice downwards from 
near th^ middle. A weighted lever arrangement pulls the top 
lattice straight again upon the return of the carriage, and as then 
permitted by the connecting band or rod. A somewhat ingenious 
arrangemeut is used to give the light rollers in the travelling 
Carriage not only a reciprocating motion, but also a rotary one. 
A \'ertical shaft roaches upwards to give the requisite rotation, 
and has wheel gearing at itsmpper and lower ends, the whole of 
which it is necessary to constantly move backwards and forwards 
along the card front. For the I'eoiprocal movement an endless 
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chain or bell may lu' UHcd whitsli (^knies a Htud or pin loosely oon- 
nected lo the* base of the tmvelling cannage. It is easy to sett 
how this revolving chain takes the carriage pasts in any one 
dirt^etjon, hut the revei-sing of the movement jn-esents somewhat 
dillicult featiii-es. The driving stud piksses round a pulley at each 
iwcjrwil, and has lo «lid<> up or down as may l)e in its connecting 
slot with the cai’iiage. • J'erhiijm this anungement may Imi Ixjst 
comjMi-ed with some of the tnmdliiig scaveHg<*rs sometimes used 
for automatically cleaning the roller Ijeains upon muh's s])iTining 
coame prns ap'd making a goorl deal of fly. As stated, tlic tqi 
lattice must l)e flexible, and may, for iiistaniM^, ho coflipoacd of 
veiy flexible sid«' Ixdts, conn(‘ct(>d by light Imt strong wood crosK> 
liam, although piuctice varies in this resfMsit. The top lattice of 
the Scotch feeder may Im* driven round by a thin coid reaching 
upwards from the calenders which deliver the cotton filially from 
the hreAker caid. This canl is can'ied from one pulley to another 
of the to]) lattice in the* I'equii'ed manner. 



Fiq. 87.— Hotlierington’H Carding Engines with Scotch Feeder. 


It is not absolutely osst;ntial for breaker and finisher cards to 
lie placed rfide by side, and in many cases the two machines are 
placed tandem, or gne Is'hind the other. To meet such a case 
one method of operating the Scotch feeder is to drop the cotton 
from the dofler comb upon two short lattices, which both revolve 
towards the centre, and in this way converge and condense the 
cotton fleece into a loose libboii form, and then the ribliOH passes 
through calenders working in a line wdth the middle of the doffer 
instead of at the* side. There is no difficulty whatigver in arranging 
the overhead carrying motion and the traversing Scotch to 
suit card installations in which the front or delivery of the breaker 
is laid tandem with the feed of the flni^lffor instead of ^igxag. 

As shown in fig. 27, the Scotch feed is a convenient method of 
conveying the cotton waste from the breaker doffer to the feed 
'lattice of the finisher card, and its use is practically equal to (wo 



JHB CABBING OF COITON WASTE. *145 

doublings. The fleece of cotton, as taken from the dofier of the 
breaker by the doflcr knife or comb, is drawn aw^ay in a Ibng sliver 
upon a narrow* cross-lattice moving parallel with the dofler comb 
and face of the dolTer. 

This bittice .deli vers the sliver thus fornuHl through a conductor 
to the condensing rollers, from which it passes to an overhead 
lattice cmopor, half of which is balanced and can swing up and 
down. • 

From the end of the swing lialance the sliver passes down to 
a pair of rollers in a frame which in moved backwards and forwards 
from onc! side of the iinisber-card lattice to th% other by a slowly 
travelling liidt. 

As it moves from one side to tlie other, the lollers which it 
contains deposit the sliver regularly upon the feed lattice just 
underneath, the speed of w'hich can be so regulated that the 
thin edge of one sliver ovcirlaps that of another, thus producing 
a logular feed. A cord is attached to the travelliug frame, and 
passing round a pulley fixed in the centre of the card is made fast 
to the swing balance of the overhead creepier, the end of which is 
also Yei*tically over the middle point of the traverse of the frame. 

, In this way the end of the overhead oroftper is drawn down as 
the travelling cKU'per approaehes the end of each tmverse and 
allowed to lift as tile centre is approached. 

Tilt Hoikrs. 

The tin rollers in the travelling fmine have pinioflb on the 
ends of tbeii' axles, which gtar one wiih th<‘. other. The ends of 
the rollers work in a piece pivoted in the centre which enables 
each of the rollers in burn to be put in gear with a stud pinion, 
compounded with a hand pulley around which a cord passes and 
is attached to each side of the card. 

The Derby Doubler. (See figs. 28 and 29.) 

Double carding in the cotton trade is nearly as old as the 
factory s^-stem itself, since it was very soon demonstrated that 
lufiicient cleaning and opening of the cotton fibres could not bo 
obtained from single cardi.^ in many oases with the cards then 
in use. Double carding in\he ^(j^'dinary cotton trade has not 
entirely disappeared even yet, although in most cases it simply 
seems to drag on a weary existence for want of sufficient mone 
10 
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and entcrpriMi to oluar the caitlR out and replace them with the 
I'evolviug flat. It ovght to Ix) said, however, in this connexion 
that a few hi ins still find a market for super-caixlMl yarns, and 
pass the same cotton thi'ough two revolving Hat caixls to piioduce 
the required eftect. The particulai* and ])riiiuipal pui']X)se of the 
present article is to describe tlie method or methods of prepar- 
ing the slivers from the breaker card into a suitable form for 
feeding to the finisher caitl. ]*ractically tW only method in use 
in connexion with the double carding for oi'dinar}' cotton spin- 
ning purposesSvas to employ a machine termed the Derby doiiblcr. 
This machine i# practically a combination of the la])-fdrming 
rollere and other paHs of a scutcher with the sliver and spoon 
lever stop motion of a dmw frame. The Derby doubler in such 
a case ustially praduced la]is equal to the full widtli of the 
finisher cai'd, say, from 3b in. to 44 in. in width as required. 
Accoiding to the xsidth of the lap and the thick uc'ss of the sliver, 
the number of cans of sliver used at the feed iHu-t of the machine 
used to vary frera alx)ut 55 to 70, or more. For instance, in one 
particular case the present writer had to do with, the laj) produced 
was 30 in. ^vide, and GO back cans were used, the finished slivers 
being suitable for a 4^ hank roving. This })ailicular machine was 
discaiided long ago to makt; way for single carding. In connexion 
with the cotton trade, the Derby doul)Ier is now, or has been, 
employed in three different eonnexions. (1) As the medium 
between breaker and finisher in onlinaiy cotton caitliug; (2) to 
fulfil a similar pui'jioae in the treatment of cotton waste ; (3) to 
prepare laps for the cotton comber in mills which do more or less 
of combing. As stated, the machine is now almost olisolete for 
ordinary cotton carding, and it is a good illustration of the tinism 
that extremes meet when wc find that it is yet in general and 
extensive use for fiue cotton spinning, and is also largely employed 
in' the coarse cotton- waste tnule. As used for the several purposes 
above explained, the Derby doubler diil'ers ver}’ little in principles 
of construction and action, but there is considerable difference in 
size and some difference in detail. To take the two extremes, we 
have already stated that full-w'idth machines taking up to 70 
slivers at a time, for laps 40 in. off" more in width, were used in 
ordinary cotton carding, and ihiB*''would be quite possible in 
carding cotton waste if it were deemed the most convenient 
practice. Usually, however, in the cotton-waste trade it i^ the 
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practice to make the lapa half the width of the caid, aud to 
place two of these end to end at the fitiishei' cai'd in orier to use 
the full width. * Contrasting the full width laps with those used 
in fine cotton spinning, it is very seldom these latter exceed 12 in. 
width, and more usually the width may Iw 9 or 10 in. only, re- 
quiring possibly 20 cans of sliver to com})lute the full width of 
each lap. It must Iks noted that in the line cotton spinning 
trade the machine 's ^rhaps more often given the designation of 
Sliver lap machine,” and its purpose is to convert the requisite 
num^r of slivers into naii-ow laps or sheets of totton suitable 
for })11k.ciug in the creel of the combing machine.* It would dread- 
fully crowd the comlxir and inconvonienoe the operatives if the 
cans of sliver were taken dii^ctly to the feed paiii of the comber. 

Confining our remai'ks now to tlie Derby doubler us used 
particularly in the treatment of cotton waste, it is the usual prac- 
tice to place the requisite number of cans of sliver from the breaker 
catd in suitable ]>ositioii .‘uljactmt to a V-shaped table, the long 
formation of which lends itself to the disposition of the oans along 
the sides of the V. (See ligs. 2H and 29.) 

Kach sliver is drawn out of its can through a small, round 
it))erturn ou a narrow slit in a polisiu^d guide plate, which pravents 
kinks or knots of sUver from passing fonvai^, such entunglcmeots 
1)eing perfoixxi drawn out straight, or else the sliver is broken, the 
former being the more common result. As stated, the mimbor of 
cans may vary somewhat, the standard in one case being taken 
at each lap to be 24^ in. wide, and requiring as many as forty- 
eight cans for each lap. Two of the laps are afterwiAds placed 
end to end behind a breaker caid of 50 in. width. 

In another case, for waste carding the V-shaped feed-tablo is 
usually made to hold as many us sixty slivers at one time, but this 
or any less numlier may be used to produce laps possibly 23 or 
23 J in. viide, and two of these are placed side by side ou the 
feed-table of the finisher card of 48 in. width. Leaving the 
knot preventer, each sliver passes over a spoon lever, which is part 
of a clevt^r device for automatically stopping the machine w^hen 
any one sliver breaks, or any one back can of sliver runs empty. 
It is quite important that should not bo made with absent 
slivers, as this for one thing woul4 tpevitably lead to unlevel yam, 
besides interfering with the good W'orking of the laps at the finisher 
hence the extreme value of the automatic stop-motion. Without 
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its application the 0 ])tirative would have to exercise a much closer 
supervision upon thci;, cans and slivers, and this would take up a 
good deal of time now given to other purposes. Eahh spoon lover is 
finely balanced, so that the weight of the sliver keeps the spoon or 
head part down, and therefoni holds the; tail or opposite end of the 
spoon out of the jiath of an oscillating l)ar, or else a rotating wing 
roller. Absence of the (X)tton permits the tail of the spoon lever 
to enUir the path of th(! oscillating Imr, ahd to arivst its ino\e- 
mont. In thi^ way a latched spring j'od is released, and a 
strong spiral sjfiring at once moves the. driving belt upon the loose 
pulley. There is no essential diffemice in ju inciple l)etwefen this 
stop-motion and the mechanical Bto])-motion used bn the draw 
frame by the same makers. The spoons may be antinged lu'atly 
down each side of the V-shaped table and the slivers aie con- 
ductc'd by suitable guides, and drikwn i-ound almost at right angles, 
so as to com(‘ close together to form an (tqual sheet of cotton. 
Mere placing side by side would scaitsely give a sufficiently homo- 
geneous sheet of cotton, as the Hcveral slivei-s would retain too much 
of their individualitj’. To obviate and partially ovei*conic this 
separateness it is usual to pass the sheet of cotton between heavy 
calenders, much the same as on an oidinary soutclu^r, this being 
a very convenient thing to do. Finally, the laps are formed upon 
almost the same exact principle as upon a scutchc'r. 

Such is a description' of the process upon the Derby doubler. 
An average machine of this description might occupy a ilooi* s)>ace 
of 13 ft. *8 in. X 6 ft. 2^ iip Driving pulle}’S about 12 in. diameter 
by IJ ill. width for both fast and Idose pulleys. Speed of driving 
pulleys about 200 revolutions per minute. Speed of line shaft and 
diameter of drum on same proportioned to give the above. Power 
required p<ir machine about one r.H.P. Gross weight aliout 00 cwt., 
net weight 40 cwt. Measurements about 120 cubic ft. The 
length of the driving belt required would of course be decided by 
the position and height of the line-shaft or counter-shaft. It may 
be explained that for different makei-s there mayj [)0 a different gear- 
ing arrangement from pulley shaft to calenders, and lap i-ollera 
and a lower speed of pulley shaft would be required in such oases. 

Derby Doubler for Cotton Wae^. V^m. Talharn and Son, Rochdale, 

This machine is for the purpose of forming the slivers taken 
from the breaking carding engine into laps for the finishing card- 
ing engine. 
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Iti is found that the yam produced from installations where 
this machine is adopted shows the best result as to rogularity of 
counts and appearance of the yarn. It is especially suited when 
spinning counts, say 5’s to 12’s, from bi'okcn-up hard wastei 
eouiber waste, etc. 

Two designs of this mauhind are ma<le, either as hg. 28 to 
rhake laps half the width of the finishing engine feeder, or as 
fig. 29, more recently ^nti^uced, to make la))S full width of the 
finishing eugiu(i feeder. 

— Machine to make halMa])s, fig. 2d : For engines 
4H iiiT w'idc on wiro it is prepared for foity-eij^t cans to make 
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lajjs 23] in. wid(\ For engines 40 in. wide on wire it is pifpared 
for forty cans to make laps in. wide. 

^facliiiui to make full-width la|)8, Jig. 29 : For engines 48 iu. 
wide on wire it is prepared for ninety-six cans to make laps 46| 
in. wide. For engines 40 in. wide on wire it is prepared for 
eighty cans to make laps 38^ in. wide. 

’ An automatic stop motion is fitted which stops the machine 
when an end biy'iiks or a can runs empfy, also a knocking-off 
motion towstop the machine w'hen the lap is full diameter. 

lUuslraHom. — Fig. 28 machine to make half-width laps. The 
slivers from the cans (which not shown) pass over the spoons 
to the toking-in rollers, then the* ^livers are drawn over the V- 
shapod table and pass between heavy calender rollers to the lap- 
fornyng arrangement. The laps are wound on to ^a wooden 
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barrel 4 in. diameter, and ai-e kept in position (mdways by two 
disk plaies ^set cIowj, to ends of calender rollers. The laps ai-e 
consolidated by means of a top calender roller, which lifts as the 
laps liocome lar^(!i* in diameter. 

Fig. 29 machine to make full-width laps. The consti-uctiou 
and working are as al)ove ddwrilxd, with the exception that 
the laps are foroied in a ditferent manner. They aro wound on 
to a hollow wooden Im.ri'el 4 in. diameter,* kept in position end- 
ways by two di^ plates fitting close to ends of calender l ollers. 
A lap rod is pissed through the disk plates and wooden barrel, 
and pressure is r.pplied to ends of tlie lap lod by means 6f two 
vertical racks. 



Fig. 29.— Derby Doubler for Wide Tjajw. 

The main advantage of full-w'idtb laps is that thero is less 
likelihood of iritjgular yarn caused sometimes by the cleai-anoe 
between the half-laps vaiying in width. 

It is advisable that a Derby doubler as used in the treatment 
of cotton waste should be strongly built at the lap head, or other- 
wise breakdown may occur too fnsquehtly. It is thtj. modern 
practice to make the vai’ious parts to template so that they ai-e 
interchangeable, this l)eing a convenience in the case* of renewal or 
breakdown. 

It is usual to apply a full Jap automatic stop-motion to each 
Derby doubler, and naturally such a /motion will be simplified and 
modified from thb one used on, a scuu5her, so as to suit the fact that 
there a]^ no cages to be stopped and stalled, and no fan or beater 
to be consideiud. 
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It has been usual to make 2 laps each 24 in. wide on the 
Derby doubler and put these end to end behind the finisher card. 

An objection to this pi-actice is the l)ad piocin{^ in the middle 
of thc'canl width w'hero the two lap ends come tofjether. Pai-tly 
for this reason the Derby doubler is now sometimes made to pro- 
duce laps the full 4H in. width. * 

The Derby doubler appeal's to find more use in the manipula- 
tion of hard waste, and the Scotch feed mefre in the case of soft 
Avaste and perhaps lower counts. 

The cai-d •lothing for cylinder needs an c‘Xoeedingly strong 
foundation, as mivth as in. thick sometimes. 

Improird TAiltice FmH. (See fig. 30.) 

It must 1)6 particularly noted that the Scotch f(‘eder always 
turns tlu‘ web of cotton and therefore the individual fibres over at 
right angles to the direction in which they l(^i\e the bi'eakor, and 
presumably the fibres are thus more ci-ossed with ciach other than 
in the Derby doubler system. It is doubtful whether any work- 
able system of automatic trousfereiice of cotton w'aste from broaker 
to finisher could quite oyci'come the crossed condition of the fibies, 
owing to the doubling up of the fibi-es which must alw'ays* 
occur in transfen'ing cotton from cylinder to dotler, and to the 
manner in which the dofi'er comb cleans the cotton fibr(n« from 
the doffer. It is possible, 'however, to have a method w'hich does 
not cross the fibros as much as the Scotch feed, and which does 
not cross the ribbon of cotton at all, but fiKsls it w'ith all the fibres 
pointing th«! same way in which they* leave the breaker. MeBsm. 
Asa liees & Co., of Oldham, attain this (larticular object by moans of 
their improved lattice feed, oi’ the ** Soho " feed, as it is sometimes 
termed, after the name of the firm. When the “ Soho ” feed is 
employed the fleece of cotton from the dofler of the breaker drops 
down a suitable slide, and is folded by a pair of rollers upon- a 
floor lattice in fix)nt of the delivery of the breaker oaid. Upon this 
lattice the rollers deposit many layers of cotton one above 
another, and so make a double shoot of cotton waste, abqut 16 in. 
wide, and which may consist of as many as twenty thicknesses 
of cotton web. The bottom lattice it-^lf, upon which the folded 
ootton web has been deposited,, always has a sideways movement 
similar to the much narrow'or one of the Scotch roper delivery, 
and in this, way the 16 in. width of ootton is continually given to 
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a double elevating lattice arrangement for all the world Rimilar 
to that used for lifting the cotton up from bale breaker to top of 
cotton mixing •stack. The double vertical lifting latticen carry 
the cotton over to the finisher card, and at this point the ootton 
is laid upon the ftied lattice of the finisher, with a continual half 
lap almost exactly as in the case of tlu! Scotch fuoclor. The 
fleece or ribhon of cotton in thin case never is tiinied louud at 
right angles as with the Scotch feed. The double) lifting lattices, 
the distributing ml lei's, and the top lattice work have all to be 
of suflicieut width to deal with a sheet of cotton^ If > in. wide as 
agaiimt 5*in. wide with the Scotch feeder. , 



A press lattice oi* pmss Ixiaixl may he employed at the 
lattice of fluisher to keep the cotton waste well down to the feed 
rollers. ^ Tt may he uotbd that both the dish feed with one feed 
roller and also the double feed roller system are more or less in < 
use in cotton-waste carding. Also in regard to the Derby doubler 
system, it has been previously pointed out that most people make 
*naiTow Taps upon the Derby doubler, and then place two of these 
end to end at the finishe^^card. Borne people, however, are be- 
ginning to favour the one\ide-lap system, partly because there 
is sometimes a thin, weak place m the cotton web from fluisher, 
due to the two ^narrow laps not coming perfectly up to each 
otbier in the middle of the card. 
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The “Fancy** aitd “Emihiuj** JioUers. 

To any person mare or less conversant with prdinary cotton 
carding these two names, “ Fancy ” and “ Humbug,” sound very 
curious, as neither one nor the other name is applied to any pai’t 
of an ordinary card, nor are thp equivalents of those two rolleiB 
used at all. The “faiwjy” is an exti'a roller 10 in. or 12 in. 
diameter, plactjd after the lust of the oi'dinj.ry rollere in a waste 
canl, and immediately over the doifer. The special object of the 
“ fancy ” is to raise the short fibre a little out of the cylinder wire, 
so that the dofier can then strip the cylinder much moi‘(» pertly 
than it otherwise could. The “fancy” has a veiy high surface 
speed — ^faster, in fact, than any other part of the card, — even ex- 
ceeding the surface speed of the cylinder itself by possibly 20 })er 
cent or so. It may Iw Iniilt of wood, covered with somewhat 
coarse wire, and set to peruitrate the teeth of the- cylinder for 
possilily in. or so. In this way, with th(i contact surfaces of 
cylinder and fancy revolving in same direction, the effect is to 
raise the ftniious material moro or less out of the cylinder k‘i'th. 
There may Ikj a galvanized iron rail between the “ fancj' ” and 
the next roller alxjve it, and an iron cover over the “ fancy,” with^ 
door. The “ fancy ” may lie aipplied to both bimker and (inisher 
cai-ds, in each cawi being dlnveri from cylinder by belt and fiat 
pulleys, the driving pulley on cylinder reaching 30 in. or more 
in diameter on occasions. It does not alwaj's happem that the 
" fancy ” pan keep itself sufficiently clean, and in many cases it has 
fitted to it a small stripper, ‘which cleans the “ fancy,” and returns 
the fibre again to the cylinder, much in the same way that the 
stripper or cleanir acts for its own roller. 

The Fancy Holler. 

In reference to the use of the fancy roller in the, present 
systems of cotton-waste carding, it is well worth noting what 
Evan Tieigh said in regard to the *• fancy ” more than thirty yeare 
ago, as then used for ordinary cotton carding : — “ For he^vy card- 
ing a fancy roller, which is a roller which overruns the periphery^ 
of the cylinder, is sometimes used \^.h advantage. Its object is 
to prevent the cylinder from fhpkidg, and therefore rolling and 
nepping the cotton. No engine can possibly card well unless the 
main cylinder can be kept clear; therefore, the fancy roller, by 
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running about one-sixth fastcir thal^ the cylinder, lifts the cotton 
that would otherwise get wedged in the wire of the cylinder, and 
thereby admits of heavy carding. It may tx) applied to any part 
of the cylinder which is most convenient, but is generally put 
under or immediately over the lickctr-in; the foimer is its most 
natural position, but the latter is«the most convenient position for 
setting. The value of a fancy roller depends upon circumstances. 
In situations where there is little room for the amount of carding 
required, and where quality is not so much an object, there is no 
doubt of its utility, when properly applied and cqrefully attended 
to ; hut under other ciraumstauccs its expedityicy may fairly be 
doubtfid. Those spinnere who ])ut 30 per cent more cotton 
through their cards by the use of the fancy roller, would do well 
to remember that it is a kind of cheap carding which is not all 
gain, as it requires jiower in driving, great care in oiling and setting, 
adds to wear and tear, and the quality of work with heavy cai'ding 
can never be relied upon : besides, the siibseiiuent opmutions cost 
more, and the value of the yarn is Iiihk. therefore, old and experi- 
enced spinners are s^'idom found hurrying cotton through their 
cards, as they find it more proHtable, on the whole, to put down a few 

• more cai’ding engines, and cai’d light. To those who card waste 
and spin shoddy, the fancy roller is, perhaps, the most useful. 
The action of thfl fancy roller on thc^ whole appears to be Ixjne- 
ficial only where very heavy carding, is w’anted, and where the 
engines cannot lie dc)X!uded upon to stand true ; but from the 
fact that the surface of the fancy runs in the same direction as the 
cylinder, only a little faster, it has to ove'-take aud,^!! past it, 
which is a veiy dilTerent kind of stripping to that effected by slow 
motions when the surfaces move in opposite directions. With the 
fancy roller it is necessary to strip out the cylinder occasionally' by 
hand, when much cotton is often found wedged in the wire, which 
is detrimental to its preper action. This is especially the case 
where the fancy is not properly set and well attended to. There « 
is comfort and safety in light carding ; but when cotton is pushed 
through cards at an undue speed, the least negligence on the part 

* of a carder or his assistants, the Binallest variation in the quality 
of cotton, a change from d^io wet weather, and a number of other 
small matters, are producti^ of irregulaiities in a mill, and oonae- 
quunt loss, which more than counterbalances the apparent saving 
in hui’rying cottoft through the carding engine. It has before been 



COTTON WASTE. 


156 ^ 

observed that where a fancy fs used great caie should be taken, 
first, that *it is Imlanoed to a nicety ; secondly, that it should be 
so driven that its peri^ery inns with certainty a little faster than 
that ot the cylinder (say aliout one-sixth) ; thirdly, that it should 
1 m> clothed with wire having nearly straight teeth ; fouithly, that 
it should be set close to the cylinder, without touching, othenvise 
the cotton is di iven down into the cylinder wire, and gets wedged 
in.” 

We uiust remind our readers that present cotton-waste cards 
have the fancy pfawxl over the doffer, and its teeth pimetmte those 
of the cylinder. 

Shyjh-Finislnmj Curdm/j Fmjmc. (Si*e fig. 31.) 

(40 in. and 48 in. wide on wii-e, filhid with iniprove<l riug-dotfer 
condenser.) 

Spficijication — Pall-ern C 8.~ One cylindej’ 50 in. diameter. 
One dolTer 25 in. diameter. One laker-iu 9 in. diameter. H(weu 
rollers 5 iij. diameter of iron, or 0 in. diameter, wood lagged. 



Fin. 31.— Single FiniHhing Carding Eugin^. 

Seven clearers 3 in. diameter. One fancy 7 in. diaineteyr, wood , 
lagged, and driven by rope direct from cylinder. One humbug 
roller 3 in. diameter under the feed rol^r and taker-in. Improved 
ooncentrio bends. "Steel cover aivl^sbeu ends to taker-in. Polished 
mahogany covers over rollers, clearers, and fancy. Boilers driven 
‘by chain or rope. Dish feeder with one fluied roller 2^ jn. 
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diameter, and arrau^Cid to reoeivfi four half-width or two full- 
width Derby doubltir laps. Improved pattern dofling^comb and 
motion, and improved ring-doffer condenser with dividing rollei', 
one pair bobbin diiims, inside pressing rollers, rope driving from 
cylinder, (stc. The condenser system is generally adopted when 
a level, soft, full or oozy yarn for weft is required. 

Sj)ecial Features. — The eoncentnc Ijends arc of improved 
type, and the roller, oieai'er, and fancy brackets, etc., ai'e adjusted 
by means of in. screws and two hexagonal nuts, l)oth vertically 
and ^sideways, one screw-key now fitting all thg nuts, and the 
cognbhiatfon pi-ovides the strongest, simplest, jind best arrange- 
ment on the market. 

Self-oiling ring bt'aiings to fancy. 

The dofllng comb is vtiry strong, and the driving motion has 
been re-designed, and the crank arm is secured to the dofiing 
comb by means of a split boss. 

Messrs. Tatham say : — 

** The ring-dofTer condenser is found from expeiience to make 
the liest quality of yarn ; it is simple in construction, e^ to work, 
and most suitable for broken-up cop l)ottom8. The doffer is 
• clothed with carved rings, the slivei’s from which are kept separate 
by means of leather dividing-rings i in. wide. The counts of 
yarn regulate th5 number of rings, ^hich range from about 26 
lings for No. 5's to 40 rings for Na. lO’s counts. After being 
dolled the slivers are carried forward by means of a grooved 
dividing roller to a pair of endless rubbing leathers, which, by the 
combined action of a crossways and forwH^-d moveiqent, roll or 
condense the slivers into threads; these are next wound on to 
long bobbins provided with steel flanges which aro taken direct 
to the mule.” 

Extras . — Special steel-hinged cover and rail to separate the 
fancy from the roller above, and filling-up pieces Avith small 
grooved shaft under the fancy, with shell ends to bearings. (In « 
lieu of extending the mahogany cover over the fancy as per speci- 
fication.] 

Shell ends to roller, clearer, and fancy bearings. 

Angle-bar undercasing in halves, with improved setting arrange- 
ment to cylinder and taker-m. ^ 

Patent for perfecting side-en^s. 

Takor-in covAed with inserted wire shows the engine fitted 
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with the special steel-hinge J cover and luil over fancy, and 
hlling-np *[)ieces, with small grooved shaft under fancy as named 
in extras ; if desiit'd, same can be supplied with* the mahogany 
cover .continued over the fancy and fitted with door as named 
in specification. 

About 650 Ih. of bit)ken-up cop lx)ttoms, conil)er 
waste, etc., for counts, aveiage H's per week of fifty-six hours. 


Dintfmitrm, Wetijhin, Sfjeeds, file. 
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TatJiam’x Bmiker aitd I'iniMher Cardu Cmihhied irUli St'oirh 
Feed, (See fig. 32.) 

Tt is mostly adopted for Ts to 5 *h from soft wasU^ suuli as 
scutcher droppings, caid fl}*? clearer ca])s, strippidgs, sweepings, oily 
waste, etc. • 

Bpecijicaiion. — Single breaking oardiug engine, pattern (1 7, 48 
in. wide 0n wire, with one cylinder 50 in. diameter. One dofler 
25 in. diaii^ter. One taker-in 9 in. xliaineter. Seven rollers 5 in. 
diameter of iron or 6 in diameter, wood lagged. Seven clcai’ers 
3 in. diameter. One fancy 8 in. diameter, w^ood lagged, and driven 
by rope dii'ect from the cylinder. One humbug roller 3^ in. 
diameter under the feed rollers and taker-in. Improved concentric 
bends. Steel cover and shell ends to tak'er-in. Boilers driven by 
■ chain or rope. Plate feeder with one pair of fluted rollers arranged 
to receive two scutcher laps. Improved pattein doffing comb and 
motion, and patent side drawing with endless txdt, gearing and 
cover. Angle-bar undeicasings in halves, with improved setting* 
arrangement to cylinder and taker-in. ^ 

Patent Scotch "feeder with sliver Conductor, overhead creeper 
and balance for traverse of sliver, and one pair feed rollers pre- 
• pared for covering with insei-ted wire or filleting.' 
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Single finishing cni’ding engitief, pattern C 8, 48 in. wide on 
wire, with one cj'liiider 50 in. diameter. One doifer 25 in.’ diameter. 
One takor-in 9 in. diameter. Seven mnera 5 in. diameter of iron 
or 0 in. diameter wood lagged. Seven cl(»irers 3 in. diameter. 
One fancy 8 in. diameter, wood lagged and driven by I'ope direct 
from cylinder. One undcT-clearer to fancy. One humbug roller 
24 in. diameter. Tniprovod concentric hends. Steel cover and 
shell ends to take.r-ivi. Polished mahogany covers over it)llerB, 
clearors, and fanc}'. Rollers driven l»y chain or rope. Improved 
pattern doOing comb and motion. Angle-bar vodercasings in 
halve.i, with improved setting arrangement to cylinder and taker- 
in, and improved ring-dolTer condenser with dividing roller, one 



Fiu. 3Sj.— Broaker and Finisber Cards Combined by Scotch Feed, 
pair 1)obbiu dnims, inside pressing inllei-s. rope driving from 
cylinder, etc. * 

Special Featvrex . — The concentric l>ends aiv of an improved 
type, and the roller, clearer, and fanc}' brackets, etc., are adjusted by 
means of y*,, in. screws and two hexagon nuts, both vertically and 
fiideways, one screw-key now fitting all the nuts, and the combina- 
tion provides the strongest, simplest, and best arrangement on the 
market. 

Self-oiling ring bearings to fancy. 

, The doffing comb is very strong and the driving motion has 
b(}en re-designed, and the crank arm is secured to the doffing comb 
by means of a split boss. 

Messrs. Tatham say : — 

The ring doffer condenser is found from experience to make 
theabest quality of yam ; it is simple in construction and easfy to 
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work. The doffor iu clothedi with card lings, the nJivers from 
which an' kept m^pamte hy means of leather dividiog-iings \ in. 
wide. The counts of yaro regulate the number of rings, which 
range, from alout 14 rings for No. I’s to 30 rings for No. 4’s. 
After being dolTcd the slivei-s are carri(Hl forward hy means of a 
giYOVod dividing roller to a pair of endhtss niblnng leathers, 
which, by the combi ned‘action of a crossAvays and forwai-d move- 
ment, roll or condense the slivei's into thiuads. These are next 
wound on to long lohlnns piovidod with steel flanges which are 
taken direct to^the mule. 

‘‘ The patent ^tch feeder is an an'angemcnt which tak's the 
web from the side drawing of the breaking engine, and crosses 
same in even layers on the feeder creeper of the linisbing engine. 
The fe<ider is made from new models constructed on an improved 
principle so as to dispense as much as possible with change wheels 
in case the w<ib is to be altered in weight. The driving of the 
overhead creeper, the travei'se of the carriage, and the tuiniiig of 
the web rollers in the carriage are all driven from the creeper roller 
on the side drawing, and not one part of thtt mechanism from 
the breaking engine and another part fitim the finishing engine. 

It can also lie Avorked at a quicker speed AAithout breaking tha 
web. Also the overhead lattice is supported from the feeder < 
sides, tliuH obviating a pillar being fixed to tlie coiling or on the 
floor.” • 

Extras . — Special steel-hinged cover and roil to separote the 
fancy from the roller above, and fiiling-np pieces with small gix>ovcd 
shaft undc;r the fancy, Avi& shell ends to bearings. (In lieu of 
extending the mahogany cover, as per specification.) 

Shell ends to roller, clearer, and fancy bearings. 

Patent for perfecting side-ends. 

Taker-in covered with inserted Avire. 

JUustrati(m.^The iJlustiation show's the breaking and finishing 
engines sot side by side, but they are occasionally set tandem to 
suit floor space requirements. For illustration of ring dofifer con- 
denser see page 270. ^ 

Prcflfiicftbn.— About 1000 lb. of soft waste counts I’s to 5’ft 
per week of fifty-six hours. ^ 

Space OcctfptAf.— Broaltingjengin^ 11 ft. 4 in. by 6 ft. 10 in. 

Finishing engine with ring-doffer condenser, 13 ft. 7 in. by 
,6 ft. 10 in. 
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Methods of Deliveriiuj Cuiloti Wi sis from Finisher Cards. 

• 

Previously we have somewhat fully described the various 
methods of tninsferrin^ the cotton waste fi-om breaker to finisher 
cardinal' eii^nes, and we have definitely referred to and deBoril)ed 
the lap dinim mcth(Ml, the Scotch fml method, the Soho feed, and 
the Derby doubler system. 

r/ts J^rejHmUion System. 

Tn*the same way there ai% various methods oi dealing with 
the cotton at the delivery of the finisht^* cai-d.'the l)est known 
methods h(nn^ : (1) the coiler system, (2) the riiig-doffer system, 
(3) the tape condenser. Tape condc^nsers are made in various 
forms and imd(ir difTeient specific names. The first or coiler 
system is quite an old lorin, and is pei'haps the one most of any 
simila)' to the oixlinary cotton ciird. Instead of one can or 
coiler only being us(m 1, the comparatively thick fleece of cotton 
is divider! out into four or six pai*ts upon the dofl'er, principally 
through the medium of th(‘ l•<‘qllisite miuiher of dividers placed 
iK'twoe.n the (jyliiider and dolTer. Each omj of these four or six 
lioitiions is foiiru'd into a slivtM* and coiled inside an ordinary card 
can in the usual \\(‘ll-known luanncM*. ^The card front presents 
the novel ap(x*arance of having four or »x cans of sliver, all being 
filled at one time, and each now quite independent of the others. 
The cans may be the same si/4* as ordinaiy cotton caiis^or they 
may be rather less in both diamct<ir a;.d length. /Assuming w& 
dtisire to make a yam equal to ahoul 7’s counts at Uie ifiulc, then 
<iach caid sliver may equal 1 J’s or 1 J’s counts, and at the slubber 
it is convenient to produce a 4} hank bobbin of much the U8ua4' 
size from an oi'^inary slubber or intermediate. The bobbins 
from the slubl)er are taken direct to the waste spinning mule, and 
are here ])ut iiito a creel, after the approved cotton spinning 
method. This is, of course, a departure from the orthodox 
method of condons'^' waste spinning, and equally it is a departure 
frpm oidiiiai^ cotton spinning. This preparation " system, or 
quadruple coiler system of cotton waste carding and spinning 
appears to be losing ground in^vour of the more extreme system 
of adopting the condenser. 
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TJir Hint, Jhfer Systm. 

The doffrr cojdeuser Hyniieiu is a present day rival of the 
tA]X' ^cdiideijser in the (Miriing of cotton waste, and in England, 
at any mit*. the ring dofliir appears to Isi holding its own against 
its inon‘ anihitious r|val, the ta^ie condenser, although the latter 
piTuiits cotton to extend over all tlie full width of the dofhtr in a 
coulinuouH fleece, whemw the ring dotter only has strips of 
cotton interspei-sed with spaces. It iiiusl he undei'sUxxl that in 
what is temie<^ the ring-dolTer system the doITer is not coveitid 
with a long Pillet wound spimlly loiind the dofler in one ])iece 
from end to end? Thei'e aii> simple rings of iillet )>laced on the 
dotter. each one coinplett> of itself. Suppose* thirty -one slivers 
or sluhhings were required to lie made at one time, th(*n thiriy- 
one independent <>ndless ritigs of fillet, each in. wide, would 
be secuitxl on tlie dotter, and iKitween eiich ])aii of iillets theie 
would lie an endless luathuj* liand i| in. wide. During grinding 
tin* leather liauds are giound at the same time as the wii’e of the 
filleting, iind should lx* as smooth as can In* got. It must he 
now undeistood that as the cotton is tmnsferi'ed fitim cylinder 
to dotter, the cotton lihixis natunilly divide out at the leather 
rings, and each IJ in. iillet takes its own jiailiicular |X)rtion of 
the cotton, and makes one ])ai*ticular stiund of (sotUm. The 
■cotton natiiiall} follows the w'ire-coveiixl portions of lill(*t instead 
of the smooth rings of leather, and thiily-one individual strands 
result fi-Qin thii't)-one rings of flllei. Leaving the dolTer each 
strand or end of eottou enters a V-shaped s])ace in what is tennod 
the dividing roller, and a natural condensing action tak(»} place 
here, by which somewhat of a concentration of the sliver occurs, 
in a way of speaking, the use of the dividing mller gives a slight 
Advantage to the ring-doITer, as comiiai-ed W'ith the tape condenser, 
And efforts have been made to imitate the dividing roller effect 
on the tape condenser. 


Uvhhet'H. 

Leaving the dividing roller, the several strands of cotton come 
within the range of action of what aro termed the rubbera. 
These oonsiHi of two endless leath^ bands reaching tho width of 
the card, and piesenting andUt 16 in. or so of surface for the 
cotton waste strands to pass between. The tei^n rubbers is applied 
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‘ because they do actually aud rapidl} rub or roll each loose strand 
of cotton into a consistency and strength suHiaient to ^able the 
cotton to be wound on the long condenser bobbin at the card, and 
from this lx)hhiii at the crocl of the waste spinning mulu; with 
comparatively little breakage of strands, although no twist what- 
ever is put in the cotton until it ie done by the twisting spindle 
of the mule. 

As stated, tlie condenser attachment to a cotton-waste caid is 
a vi'i-y distinctive arrangement, having no equivalent in connexion 
with ordinary cotton caiding. Tt is an arrangenent by which 
very <")ai’f>c‘ slubbing ends may lie produced at the delivery of the 
finisher carding enginti, thirty or thii-ty-one separate ends Ireing a 
very common mimlx‘r, although double that number may Ix) 
attained in cotton- w^sti carding, and more than four times that 
luimlsT in the woollen or worsted ti-ades. 

Tli(‘re ar-e various makes of condenser, but in eveiy case it is 
iiewssaiy to fii*st split u]i the comparatively wide, thick fletice of 
eottnn deiiosiied by the cylinder upon the dolTer into the I’equisite 
miinlM!!’ of individual strands, then to rub each one of these strands 
into HulVicitMit coirsisteucy to wind on and olT the liobbiu without 
breaking ; and finally thero is the actual winding of the nibbed 
strands U|x)n a suitalile long liohhin. 

The Tajte Cmidehitfr. 

Wliat are t4!rmed steel tape condtmsers — a notable •example 
' lieing Boletus's steel tape — do not ap}xiar to lie ^ ery mucl^ in favour, 
in this country at any rate, and practice is largely confined in 
England to the use of improved leather tape condensers starting 
with the dolTc'i'. In this case there is no very diBtiDguiRhin*g 
(eaturo in i-espeat of the doffer, except perha}is in the coarseness 
of the wire that is used, and sometimes, at any rate, the doffer 
having only a diameter of 22 in. or so. The tape condenser per- 
mits all the surface of tlie doffer to lie covoi'ed with wire clothing, 
whereas in the ling doffer something like one-fourth of the space 
ih lost for*cai'ding purposes owing to the use of the leather rings. 
As against some foimer careless manufacture of doffers it may 
be said that it is now the pra&ice at the machine shop to carofully 
turn the cjiindcr and doffer, and* to finish them off in special 
grinding machines,* although nothing like the fine and accurate 
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HettiDg of one part to another fa obtained in the waste mill as in the 
ordinary cotton mill. 

Unlike the case of the ling doffer, the cotton in the tape con- 
denser is sti'i])ped from the doffer in a continuous fleece, and 
immediately passes through a pair of feed rollers to what aro 
often termed the space rollers. • It is at these space rollers that 
the cotton is hi'st dividwl out into sepai-ate strands, wheroas this 
initial division is done at the doHiur itself indhe ring-^oher s}'stem. 

In the case now of a double condenser, which is perhaps the 
most common phe for cotton waste, there are two sc'ts of tapes, or 
one set conducted in a special manner round the space* rollers so 
that the action is the same as hivving two ta]Hm. Eacli Imther tai)e 
may be, say, throe-quoiitirs of an inch wide, and it must Ix^ under- 
stood there are two space rollci's — a top and a l)Ottoni one— and 
the leathers on top roller an: opposite the s^Mces on the l)ottoni 
rollei’, and correspondingly the leathei-s on lx>litoni roller an* 
opposite the polished metal spaces on the top roller. The cotton 
fleece having been stripiawl fi-om the dolTt‘i- by an ordinary doftei 
fly-comb, ])aRscs in a continuous wddth through the feed )X)llers 
to the space rollera, and iMitween these latter rollers it is leadily 
split up into tw’O sets of stmnds or ends by the op])Ositely set kpes of, 
leather. There may, for example, be thirty goo<l ends, and one 
spoiled selvixlge end of cotton wash*, passing along to the top con- 
denser rulihers, and the mme to the Iwttom ones. One set of 
strands is conducted by guide rollers and the tapes in an iipwiml 
dii'eotion,* and another set in a dowinvaifl direction. Willi regard 
to the rubhem themselves, they aie endless leather liands, the 
working width of the machine, two ruhlieix working together' 
with the cotton between them. As regards the length of the 
I’ubbcrs or amount of rubbing space acting on the cotton at 
one time, an idea of this may bo formed w'hon we state that the 
centimes or distance from centre of one rubber guide roller to the 
centre of the other may lie 12|i in. and 13^ in. resjrectively. 

TIte Jhihhers. 

It must be rvell understood that these rubbers have** a doubll* 
action, the one being a continuous fqrward movement, hy means 
of which the cotton strands are delivered on to the long condenser 
bobbin. The other is a rapid lateral reciprocating movement of 
possibly 4 stroke or so means of wbic^ the cotton waste 
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strands passing between the rubbei's are rubbed as between the 
hands of a person, until they are snfiioiently solid to wind on and, 
ofif the long ooAdcusor bobbins. The eccentrics for imparting the 
lateittl i-eciprocation to the nibU^rs are fixed upon a vertical* shaft 
driven rapidly round by a cord from the cylinder, these eccentrics 
and their action presenting a soniew'hat ini)X)sing appearance 
to the. peraon who firat witnesws a waste card at work. As a rule 
it is possible to alter the extent of stroke iinpaTled to the rubbers 
by these eccentrics. Tli(‘ rotaiy movement of the rubbers may be 
inipat^d by the wheel gi^aring at the opposite side o' the card from 
tlu* eccentrics, lieaving tiie rubbers, the, nutiifii-ouR strands are 
conducted round a long condenser Imbhin, w'hich is driven round 
hy frictional contact w ith a wood roller of possibly 5 in. or so iu 
diameter ; and it is ])Osdhle for a full condeiiKOi' bobbin to attain 
a inaxiniuin diameter ot alx>ut 9 in. in a ooinparativtily short 
time, vaiyiug with tlie s])eed of the card, and the thickness or 
counts of the sti'ands of cotton. Assuming thiriy good ends, each 
end- or strand may occupy a width of al)out l-^ in. u|.)on the long 
condenser bobbin, and there are guide wires suitably traversed side- 
ways to help in ])lacing tlie cotton ends upon the bobbin. Thus 
<':iicb strand is quite iudeptiiident of its companion strands, although 
they an* all wound side by side upon tlu» condeuMir bobbin. 
This disposition is lakeii advantage of in* the case of the can spinn- 
ing frame formerly described, in oixlei to draw the individual 
round jnrtions of cotton ovtu* the end of the condenser bobbin iu 
•quite se]Khrate oiricr, and to then use one coil iu each shallow can 
at the can machine. It is usual to have eiich long doondenser 
bobbin somewhat shorter than tlie combined spindle gauge of the 
Dum1x;r of spindles served at the spinning machines in order to 
allow for flanges, etc. In ordering machines, therefore, care 
must be taken thkt the long condenser bobbins are a little shorter 
than the spindle space ; also that the number of spindles in the 
spinning machine absorbs the whole of the good threads placed 
upon the condense]' bobbins. A waste mule of 300 spindles, for 
example, yvould alisorb the full complement of ten condenser 
ijobbins, each containing thirty good ends. Various devices have 
been used more or less in connexion with the narrow tapes of the 
tape condenser. In one recent exaipple a special feature consists 
in the arrangement of the latter with a half- twist in it, and as 
ihey are in this vi/hy prevented from touching each other it is 
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claimed they can be madc^ wider than with other tape con- 
dcnecrA. Thin helpH,in dividing the fleece of cotton more accu- 
rately, which is so much better for the uniformity of the pi-oduced 
stronfls of cotton, and theitifore of tlie finally spun }arn. When 
any web of cotton has lx‘eu divided by the* tapes it is ncc(>Hsar}’ to 
cany the strands without rricti6u along to the rubbers. In recent 
machines the condenser is strongly constnicted, and the eccentrics 
to give the motion to the i-ublxii's ai-e spebially made with u view 
to itiducc' vibration. All wheels now have tet‘th cut fioni the solid 
by most maker.;. , 

I ' ' 

WeufItiH, Speedn, ek‘., of (hw-JireaHiui mtd Ow-Finisitivi. 

Kwjiws, 48 in. iruie, with Svntch Fwder and lihuf- 
hojjer Cnndeiim\ (Hixs tig. 32.) 
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Patent “ Leather-TajMfi' Cmtdemer. fig. 33, Tathani’s.) 

This condenser, built on the latest Kaxon ” pi'inciple. is 
similar in construction to what is generally adopted by contiiiimtal 
spinnera ; 'in this countiy it is ocmsionally substituted foi' the 
“ ring-dofler condenser," ))articularly when a low cost of pixxluction 
rather than good quality is desired, and is used for both good 
and low gi'ades of soft waste. 

The pix)duction from the caiding engine with “Tape" con- 
denser is much greater than from caiding engines fitted with the 
ring-doflbi' style of condenser, and is of especial advantage when 
it is desired to spin tinei' counts than, say. No. 3's in lai-ge-sised 
oops. 

The»web from the dotfer is stripped by the dofling comb in a 
wide sheet which then entera the qondenser. By means ot the 
travelling leather tapes, in cojiyunction with certain rollers, it is 
split into slivers, which are then conveyed either upwards or 
downwaids over rollera to the top or bottom pair of ml^bing 
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leathers and then on to the ))obbin»— two, throe, or four, aocoiding 
to the numhtir of threads and the gauge of the mule. 



JW.-- Leather Tape (^ondensor. 

It 18 poMsible to take off as many as 120 thrisads from a (uii-ding 
engine 48 in. wide on wire. 

Fig. 33 sliowH a patent “ Leather-Tape ” c»ndenser "armnged 
for fifty-two good and two waste thi’eads on tv» j )x>bbiuf^ 

Production . — Alxiut lo(X) lb. per week of fifty-six houm, 
vaiying according to counts and class of wastt\ 

• 

Dimeruum, Weitjhts, SjMtedx, etc., of a Shujlc-Fin-Mhimj Enifinc with 
Patent Scotch Feeder and with Patent “ Leather-Tajie" Conde-nm\ 
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Woite Cai Amj, Side Slivere. 

Mauy detailed improvementH have l)een affeeW in regard to 
waste, carding and spinning during recent 3'cars. 

As clsewhcn' fully explained the doffer of a waste condenser 
card — made on the ring-dolTe\' principle — is divided into equal 
spaces across its width by means of leather rings. The web is 
taken up by the lilleting between these j-ings and is rolled by 
means of rublKS's into thninds. 

Tliero has always Ixien a certain amount of trouble and loss in 
connexion with the end slivers, owing to their iri’eguVmfcj', and 
sometimes this has led to cloth Isjing I’eturnwl, owing to the yarn 
on the billey s])iin co])s fjom these side slivem l)eing so uneven, 
and giving thick and thin placies in the cloth. In othni' cases 
the side slivei-s ha\(> been aiiow<4d to go into waste for using 
over again Isjfoits risking defective yarn. 

In one device foj‘ overcoming this particular evil of side slivtns, 
and giving IxstUn- yarn and (doth theriiby, th(‘ usual lings for 
dividing ttie dolTer are employed, and in addition an extra uamow 
ring at each end to allow all sliver caused by the draught of the 
caid and lumps adhering to the rollers to be doffed in the usual 
manner, liul not to he; carried through the inblHirs. At each side of 
the dolTer, ojipositu the v^rogular card sliveiv, tubes aro htted. 
The tubes aro coupled ^ a piinoipal tube connected witli a 
machine (one for every eight cards) consisting of a fan and 
necessary, gearing for driving the same and (or pi-oducing a 
draught to draw the irregdiar sliver, from the oondimser caixl to a 
pair of cages, which deliver it in condition ready for going bock 
to the lap machine without other ])re}Mration. 

Patent fw Perfectiwj Side-Kndn in Cardiiuj Ev^iws. (See 

fifr 34.) 

This patented arrangemeut invented by Messrs. Kinsman and 
Hopkinson consists in airanging the number of rings on the doffer 
into equal spaces as iiiquired, and in addition an extra ring at each 
end to allow all irregular sliver— caused by the drau^t of the card' 
— and lumps adhering to the rollers ^and olearers to be doffed by 
the oomh in the usual manner, but mi to be carried through the 
rubbers and on to the condenser bobbin. 

At each side of the doffer are placed, opposite the irregular 
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side slivers, vertical tubes ivhich arc. fitted at each side of the divid- 
ing roller, oarried down below it, and eoupled to a niahi tube, at 
the end of whiefa is fitted the machine as illustrated. 



Fra. n4.~>Tntbain’B Apparatus for Hide Ends ]n (^tton Waste Oarda. 

Tho machine is provided with an exhaust fan to draw away 
the invgular sliver which passes down*thc tubes, and delivers the 
waste between two wiin cages in a loo.^ web (see illustration) in 
a stiitf' to be r(*.tnnied to the mixing. One of these machines will 
draw away the waste sliver from eight cai'ding engines. * 

The jiatented arrangememi surpasses anything hitharto devised 
to overcome the difficulties with regard to the side-end cops. 

The outside threads or roviugs ai-e mi^e 
equal to any other thread with the minimum amount of waste. 

(2) A cop can ho made full size the mule is made for. This 
cannot be done when the cops from the side-ends are variable in 
diameter. 

(8) The spinning is gimtly improved. It 'is well known that 
about 25^1* com* of broken threads which have to be pieced up 
at the mule are from side-ends. 

(4) The picking out an^ rejecting of side-end oops is now 
obviated, which means a laige savji^. 

The patent machine saves endless trouble, and produces more 
regular yam and cdnsequently more even cloth. 
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DifuenHutm, Speeds, etc. 


Space OccMincd. 

• 1 

Driving IhillcyH. | 

Approximate Weighti and 
Outsiilp McoHureinent. 


1 Power 


1 

j 1 Requited. 


Li'iiRth. 1 WiiltJi. 

i 

l)i«.L : WhIUi. ! 

1 ._i* L 

Gross. Net. . 

dft. 1 2 ft. 

i 1 

■1 ill. ' ] in. 1 alioiii 400 ; alioul } 

i cwtH. ! •'{ ewte. 40 t uli. ft. 

H ill. 1 0 in. 

, nv8. ■ I.H.P. 

1 


r* ' — 

, 


• • 

Itfiiiiayks m ColUni^Wasie Vardhui. 

It) so far as this country is cjoncerned, t}jp iisi* ot the hop|X'r 
feeder for autoinaiicalh ffiediugthc cotton in a loose lexel sheet 
to th(i bleaker card is liy uo means so much in favour as the 
method of tii-st making laps of the cotton waste at a s(iutch(‘r 
much in the usual way. This lattiT pmctice pennits the jirelirn- 
inary Hcutoi;iing ti'catmeut of the cotton waste, and also helps 
in the matter of unifoim work by the use of the feed i*egulator at the 
scutcher. But this latter effect is also aided hy blit! doubling of 
two or even three lap sheets together behind the Imiaker card. • 
In just tlie same way it is common enough to feed foui’ la)>s from 
the Derby doubler, behind flie finisher card, two^laps Iwiiig placed 
end to end to make the fiAl width of card. As a matter of fact 
sometimes six laps oi-e used in this fashion behind the finisher 
card, so thkt cases exist in y-hich three laps may he seen working 
at the feed tof the breaker, and alscf six narrow laps working as 
three wide ones at the feed of the finisher. 

^During the twenty years or so of its existence the firm 
of Messi's. Tweedales and Smalley has obtainc'd a reputation 
in connexion with the manufacture of various *inachinoH con- 
nected directly with cotton spinning. Jt is themfore not to be 
wondered at that they make also cotton-waste cai-ding engines, 
since their works are adjacent to or practically in th,e centre of a por> 
tion of counti^ in which there are very many mills dovotipd to the 
manufactuHi of yams and cloths from cotton waste. They make 
an up-to-date carding engine set, in ^hich the breaker caitl con- 
tains seven rollers *and five c1ea(:e2'8, with a “fancy " roller devoUnl 
to the slight raising of the short hbres of cotton waste from the 
jnain cylinder, in order to help in the transferefioe of fibres fi;om 
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cylindHr to dotrer. . ThiH firm haVln adopted a positive diiving 
arrangement for the feed, in whicli the chain is dispensed with^ 
and machine cut wheels arc ustid instead. The space bctwecm the 
licker-in and first clearer is quite filled in by steel plates. A stri^)- 
ping plate is ananged al)Ove the iuker-in to facilitate strijiping and 
grinding. The “ fancy " also is Covered in by means of a hinged 
plate, which can be lowci-cd as required, the covering extending al- 
most round the “ fi'ncy," excc]>t at its jioiiit of contact between itself 
and the cylinder. Kxtia carrier and tensioning pulleys aie used 
for llje rope which drives the cloarei's. Thji dolTei comb is driven 
dinictiy from a very laige rope pulley fixfxl on the cylinder shaft 
instead of through ihe medium of the fancy roller, as in many 
cases. The finisher card may be constructtxl by this firm either 
to work on the Scotch fet'd piinciple, o)* to rectuve laps made 
at the Dc.rhy doubler. In the same way they have pat- 
terns for constructing the delivery pail of the iinishtsr cai*d, 
either upon the condtmsei' or ii]X}n the fouj -coilt'r system, in which 
latter case this part almost i-esemhles the deliveiy sidq of a draw 
frame in which four cans am being filled at one time, all the four 
can bottom plate's being driven from a common centm. 

• 111 connexion with the condenser, Messrs. Tweedales and 
Smalley inti'oduce a j'ecipi'ocating motion for the leather rubbers, 
which is very positive in its operation. In this way the rebound- 
ing of the rubbers is much reduced, if not altogether done away 
with, this being so much the better for the quality of the stranda 
of cotton waste hcrewitli pixxluced. pold-drawn seamlbss tubing 
is used for the loibbei's to run on. and with the idea of securing 
the maximum sti-ength with the minimum weight. It is necessary 
in this connexion to take up the stretch of the rubbem, and at tfie 
same time to maintain true running of the rollers and rubbers. The 
up-to-date biuaCer and finisher oirding engines of this firm are 
constructed on sensible and acceptable English principles, with- 
out any elaborate devices. 

AuUmiaii^ FfxAhuj Machine for Breaker Cardiwj Enijhuss, 

• • ' (See fig. 24.) 

This machine takes the place of the single-beater lap-forming 
scutching machine. It is well suil^ in cases wliere a small plant 
is installed, and when wastes of various colours or of the lowest 
quajity are to be c^ed. 
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The hopper of the feeder i& kept supplied with loose material 
by the aUdudant, who puts in a quantity at intervals of time ; it is 
oarried upwards by means of an inclined spiked lattice, and is then 
stripped by a comb and falls into a scale pan. After the required 
weight has been deposited the inclined lattice stops, the scale 
opens automatically at regular iirten-als, which can he adjusted to 
suit, and the material falls on the travelling lattioe of the carding 
engine and is spread evenly so as to give a legular feed. 

Th(! feeder is driven by means of a belt from cylinder of card- 
ing engine. t * 

SjMCp Occupied — When the jjaUmt automatic feeder “is sulwti- 
tuted for a double scutcher-la]> fecsler it adds 2 ft. 2 in. to the length 
of the engine. 


Apprcxhtale Wf.Uihh, Sj}eedx, etc. (Set; iig. 24.) 


Ihnviii^ PnllcvH 

! 

DUni. 

• 

Wultlu 

Hpeud |Hir 

IRIII. 

Power 1 
Reiiainti. 

14 ill. 

n ill. 

100 to 
110 rovs. 

1 I.H.P. 

1 • 


A|fproxiniide Wnf^lits :ind OiitsMlu ‘ 
l5n>sN X,.t. j 


1K|| cwtK. } 12J rwts. 72 cub. ft. ; 



Tatium's Siiujle Finishiiuj Cardiiuj Emfine with Patent (Jiuuhuple 
CoUiiuf and Can Mothm. 


(^0 in. and 48 in. on the wire.) (t^e fig. 35.) 

The Goiler or preparation s}'stem is recommended when broken 
up^hard waste is to be made up into yams where strength is 
required rather than evenness, and when counts finer than 8’s or 
lO’s require to be spun. 

S]}eciJwalion , — One cylinder 50 in. diameter. One doifer 25 in. 

' diameter. One taker-in 9 in. diameter. Seven rollers 5 in. 
diameter of iron or 6 in. diameter, wood lagged. Seven dealers 
3 in. diameter. One fancy 7 in. diameter, wood lagged, a^d driven 
by rope direct from cylinder. One humbug roller 3 in. diameter* 
under feed roller and taker-in. Improved concentric bends. 
Sted cover and shbll ends to taker-in. Polished mahogany covers 
ever rollers, dearors, and fancy. Boilers driven by rope or chain. 
.Dish feeder with one fluted roller 2^ in. diamflter, and arranj^ 



THE CABDING OP COTTON WAfUTE. *17B 

• • 

to receive two half-width or one {ull-width Derby doubler laps. 
Improved pattern dofhng comb and motion, and patent Quadruple 
coiling and can •motion. 

Special Features . — ^The concouiric bends are of an improved 
type, and the roller, clearer, and fancy brackets, etc., are adjusted 
by means of screws and two hesagon nuts, both vertically and 
sideways, .one screw-key now fitting all the nuts, and the com- 
bination provides the* strongest, simplest, and best anangemeiit 
required. 


Self-oiling ring bearings to fancy. 



Fia, S5.— PiniHber Card, with Quadruple Coilors. 


The dolling comb and the driving motion have l)ecn re-designed, 
and the crank tirm is secured to th(i dofiing comb by means of a 
split boss. 

Patent quadruple coiling and can motion. The fioece from < 
the carding engine is separated into four or more slivers, either 
by steel-blade di^ding apparatus, or by placing leather dividing- 
tings { in. wide between the card rings on 'the dolTer. The slivers 
then pass through funnels, between a pair of calender lollers to 
the coiling motion and into cans, which are usually taken to a 
Blubbing frame, the bobbins from which are then ready for the 
creels of the self-acting mule or ring frame. OcoasionaJly for the 
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lower GOuntR tho cuns froni ^ho Hnishing engine aio taken dii-oct 
to the back of the self-acting mule. 

ExiriiH . — Special fiteel-hinged cover and rail, to separate the 
fancy, from the rolhu* above, and lilling-up ])ieces with small 
groovfMl shaft under the (aac}% with shell ends to lM‘arings as 
illustraU'd. (In lieu of extending the mahogany cover fitted with 
door, as per HiH>cificatiofj.) 

Shell ends to loller, olearcr, and fancy l)ttarings. 

Angle-lmr undercasingK in halves, with itnprovial setting ar- 
I'angement to cylinder and taker-in. 

Sextuple coiling and can motion, in lieu of quadruple foiling 
and can motion, for the finer counts. 

h’wxlers to iticeive four half-width or two full-width Derby 
douhliii' lafm. 

Takcr-in covered >\iLh inserted wire. 

Vig. art shows the special Kteel-hingtd cover and mil over the 
fancy, and filliug-u]) pi(x:es with stiiall grooved shaft under fancy 
as na?ned in extms. TliiK is frecjucintly applied to linishing 
(Migines ill lieu of the niahogan> cover with door lieiiig exteiided 
ov(‘r fancy as nainiHl in sjiecilication. 

The proved concentric bends Imve lioi'n sulistitutwl foi‘ thq 
pattern illustrated. 

l*i'odncf>ion . — About 1®00 lb. of brokeuAjp cop bottoms, 
comber w^aste, etc., p<*r wu^ik of fifty-six houm. 


DimciixmiH, Weiylilx, S])ee(h, ek. 


• 

HpiCf Ocniipit^l. 

Driviux l^llrys. 

Appruxinuiti' Wi>ialitR ami 
Outside Mci'isiiruiiiiiiit, 

Power 

Li'iigth. ' Width. 

IKain. i Widtli. 

1 

Hljeed 
l»er mut 

ltw]uin!il. 1 

: '*™«- ; K't 1 iS. 

1 1 1 

10 ft. i 6 ft. 

20 in. i for .S 

75 to 

11." 

about U ' 75 nwts. j 55 cwls. ! 350 cub. ft 

Oin. 1 10 in. 

1 in. belt. 

' 

HC XOVB. 

I.H.P. : 1 1 


AdjustfnefU of Hotter* and dearer*. 

It may be as w'ell to expend a woid or two upon the method of 
sustaining and adjusting the various rollers and dcarers that are 
employed on a roller and clearer card, w'hether used for the card- 
ing of ordinary cotton or cotton waste. Thefe is, of course, no 
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flexible bend, &nd no equivalent adjuntable l)end, an nsed for the 
sustention and adjustment of the flats of a modtii’ni revolving 
flat carding engine, hjaoli roller atid clearer is supported by 
independent end bearings, each of which is secured to the rigid 
bend of the cord, in a manner which permits of adjustment to 
the cylinder, and also to one another. Iltjre it maj as well be 
understood that the line settings of 5-1000 in. and 7-1000 in. 
that wo hear so much of in cotton carding are nidther sought nor 
obtaiiKHl in the usual piacticic^ of cotton-waste carding. A good 
cottoji caider, or even a gi’inder, may well Ihj astonished at 



Fin. 36.— Plau of Breaker and Fiuieher Cards with SootohtFeod. 


, rough adjustments often deemed suffloiently good in the cacd- 
ing of cotton waste. 

All the opeu-ond loller brackets may be bolted to the semi- 
cireiilar fmme, and e(jui})ped with finely threaded screws by 
which each roller can ]te raised or lowered to a nicety. The 
cleai-crs may bo^similarly adjusted when tj^e wire of cither the 
^cylinder the smaller rotar}' body may become sufficiently worn. 
In ]ik(i manner by other fine screws suitsAdy disposed each roller 
may he properly adjusted to its companion clearer. 

A sufficient amount of concent^city of rigid bend to the cylin- 
der is provided for at the machine shop by the use of special 
machinery, and in* at least one recent case, instead of forming the 
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rigid bend all in one piece, fiQparate and iudeiwndeni filling-in 
pieces aii^ piovided for the necks of the I'ollerK and clcarei's. 
Necessarily these filling-in pieces are secui'ed to the main Ixjnds 
by suitable lx>lis, and also the requisite finely thi'eaded HcreM-s 
are provided for Hf^curiitg the adjustments before descril)ed. 
The filling-in jiieccss can Ikj marie to follow the curvature of the 
cylinder in the required conotmtric manner, and can be moved 
along the bend to the exiust })OKitioii i‘equi)'(‘d. Finished facings 
are used for th(» raller brackets to Ixsl against, and therefore 
to obtain and jlViuntain the neciuisite acenmey in workiiig and 
in adjustment. \ery line plans of bioakftr and finisher vairis an^ 



Fig. 87.-1^ of Broaker and Finisher (Jards with Tmiiro^d Tjattice Feeder 

sho^ in figs. 36 and 37 hy permission of Mt^ssrs. Asa Tjees 
A Co., of Oldham. Fig. 36 indicates the Scotch feed and iig. 37 
the Soho feed or straight-fibre feed. 


, Flat Card. 

It has often lieen remarked that it is a peculiar circumstance 
that the roller add clearer card should retain its position, prac- 
tically unchallenged, for the carding of cotton waste, and yet it 
.has become fdmost obsolete in the carding of oidinary raw cotton. 
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Why, for example, should the revo^ ’ing flat card obtain a hold 
in this branch of ti'ade, especially when it is remembd'red that 
double carding is wanted on the roller and ciearei* pnnciplo ? Is 
it not possible to so modify the j'evolving flat card that single 
carding on this machine may do as well as double carding on the 
roller and clearer principle ? « 

The Fancy “ and “ JHrl” Hollers. 

Theni are two special rollers used on cot* ■'u-waste cards 
which always attrjict a cei-tain amount of curiosjjjy on the part of 
the man acicustonu'd only to mdinary cotton carding. These are 
the “fancy” and the “humbug”. The “fancy” we have de- 
scribed previously as being used to raise the hbi-es a little out of 
the cylinder wire. The “ humbug ” roller is a dilTei*ent roller 
altogcth($r, and occupies another position. It may be 3| in. 
diamotei' whtni clothed with inserted wire, and is placed beneath 
the feed roller and takor-in. This roller serves some slight 
cleaning purpose, and gives liack to the lickor-in some Iflbre that 
would otherwise esca]>e, having a good surface speed. 

The dirt roller is another common feature of the cotton-waste 
card, and is a vei'y slowly revolving roller covered with coarse 
wire and placed iuimediately over the* licker-in. It may have 
eight or nine revolutions per minute, and serves to take out hard 
ends, and somt! hf^avy dii-t. Formerly used in cotton carding with 
toiler caids. • 

• It must be understood that neithoi the “fancy” roller, the 
“ humbug ” roller, nor the dirt roller is to be found upon the 
revolving flat caiding engine for the ordinary carding of cotton. 
As a matter of fact, however, since a distinct position and use fdr 
these thnst rollerskis found in cotton-waste carding, different people 
have oonsidci'od whether it would be worth while to apply one or 
other to the flat card. At the present time cases exist in which 
modern revolving flat carding engines are working with special 
adaptations of tliu dii-t roller placed over the licker-in, and for 
cottons cofltainiiig a good deal of dirt there are to be found ad- 
vocates for tliis very special practice. It may be possibly worth 
while considering how far the humbug, the fancy, and the dirt 
rollers may be applied to cotton terds, but the present writer 
is doubtful of their pq^actical snccess. 

1-2 
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Gnunt^l tlemarh. 


Jii our pidviouH |)ag(« we have al Home leiif(th descnbed 



the })i-oeeHHC‘K antf detailK relating 
to oottoD-waHti' (»L]‘ding an carried 
out in thin country. As Ktated, 
the Hiihjeet is a vei) pres(‘ut day 
one, and ^^ithout doii))1 a good 
many moA' individiialK are now 
1 liming their thoiiglitH much 
moi-e towards the utili/alion and 
maiudaetiai' of eottun Waiae than 
was tlie ease a tew years ago. 
This is tiue m more senses than 
one, iM*cause there is now, in tlie 
fii’st place, the l‘ar more extensive 
iisi- ol such iMaehii5i‘s as roving 
wastf‘ o])eneis. and manv mills 
now use thi'se ma(him>s to o]M>n 
out ihidr own hohhm wast(‘, and 
then mix the opened waste with 
tlieir oiiiinarv cotton mixing^’, 
whereas it was Jonnerlj much 
more common to sell llie waste, 
although some pe^ople always did 
use up such waste and manage.(i 
to ]iull and 0 ]H:ti it in a fashion 
h> "iiieans of their onlinary blow- 
room machinery. Then, again, 
wo have the extensive adoption 
of the comber (pr tlu* combing of 
the 8trip]>iDgR from the flats of 
the carding engines. Thero arc 
also hard-end exti-actoi-s tor re- 
covering the hard end from the 
crow' laps, or under- cliau-er waste 
of mules and ring Fi-ames, hut 
these do not appear to have met 
with anything like the success 


accorded to lootton-wastc oomhing and to thb opening of hohhm 
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waste. All these efTorts ai-e qnitn distinot from the timtment 
of hard waste and the lower qualiticjs of soft cotton waste 
entii*ely upon ihe condenser waste spinnin*; ])rinciple, and the 
production of cond(‘nsc*r yarns altci’ the inaiinei’ we have been 
explaininj'. 

Tlip ('anli)uj riiuriplr. 

We hnve jirevioiy^ly ticsciHhed the rinj* dolTer and the tape 
eondt'iiser carding ari-iin^einents as inadi* h\ Messrs. Platt 
Uios. A (<)., of Oldham, and Messrs. Asa -''^ees I't Co., of 
Oldhi'Mi, and the author ])aid a visit to th|i PhaMiix Works 
of ^lessiK. John ileth(‘Hn^on iK Sons, Miini;iu‘ster, in order 
lo ins]«‘et the anan^enieiits for cotU)n-\\asLe carding, as con- 
structed on the ]iiineiples of Messrs. G. .losephy’s Krhen, of 
llfilit/, Austria. W'e saw the double waste caitlin^ w*t in full 
work, and studied it well. Some of the special featuii*s of 
■•his universal carding set it is our hiisiiiess to briefly explain at 
this point. Tli« lirsl leatiirt‘s that ]m*seiited tlnnnselves forcibly 
lo*lJie iiresent wi'itei were the leedin;; Iw means oT a hopper 
at lb(‘ initial end of the im^akiM' card, and tlie straight lihre 
ie^xl and wide, lattice arraugi'inent for transferring the cotton waste 
Iroiii breaker to finisher card. In a gimeral wa> those foatures 
aj'e explained in •jirevious jiages oi tliis liook and termed the 
Improved Lattice Peed”. Allowing, for dilTenmco in detail of 
ctmslruclion and ariangeiiKmt it appears safe to say that the 
tie.mTal features and ]>rincipleK of the “Soho Peedr and the 
“ Onive.rsal Feed to Finisher” have a very strong resemblance to 
t;ach other. * 


Unirerml Coiion Waste Set, 72 m. Wide. 

We deem it^ best for our i-csaders to giv(» the specifications of 
this cotton-w'astc carding set^ and for the breaker card this is 
as follows : Automatic ho])per feed wdth large feed box, and < 
automatic exact weighing scale ; three patent spinil feed rollers ; 
taker-in ; oylindrt’ or swift 50 in. diameter, with five paira of 
Vollers of workera and small clearere ; uuiversal double doffing ; 
cleaning and separating device; main dotTer 86 in. diameter. 
The web carried by Josephy's ; patent diagonal or length fibre 
band feed to the carder. * 

For the finisher the specification reads somewliat as follows : 
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Automatic tahl{TI^^ feed table m'ith patent 8;^)rea(ler and evenei*, 
three patent Hpiral feed rollera, ainj^h^ or double laker-iii, swift 
or cylinder oO in. diameter, with five paii-s of woiktsm and uni- 
vei-sal double dolling, cleaning, and i»;parating devic(‘. Main dofler 
116 in. diameter, and variouH improvenuints. ploK(*))hy’R ])alent 
tape condenser, with naiTow ffr broad rubl)erH as desiied, and 
specially oflicient patent rubbing motion, four Iwbbinei's, with 92 to 
200 good threads, six bobhineni with 150 to 240 good threads. 

Tajie CiUtfinixerx, 

It must Ix) (piite understood that the ling-dolhsr covide^iscM- is 
cousidtu'od to be somewhat out of date on the Clontiiiftnt of Mumpe, 
although all our own investigation leads us to the conclusion that 
in England it is y(jl the favourite and most-used sj^tem foi* the 
carding of cotton waste, since it is the oldest and simplest arrange- 
ment. As pii'viously stated, tape condensing is, however, on the 
increase in England, and the Josephy typcis claim to Ixt up to datif 
ill tape condensers. The latest improved type of tape coudenscir 
combines all the advantages of Josi'phy’s previously successful 
types. It has proved to lie well adapted for vanoiis classiis of 
inateiials, both long and short fibred, and also mixed. The. 
latest type is made in three models: (1) With narrow ruhbew 
and special rubbing stroke for all lightly rubbed materials, par- 
ticularly as refen-iug to lotton waste; (2) with bi-oader inblici-s 
for strong nibbing for wool and woollen waste ; (3) with extra broad 
rubbers ufiid three adjustable pressure rollers, and special rubbing 
motion to ipplace the cumbersome tandem rubber. 

flosephy's latest improved fluted roller patent tape condenser 
is the gcnei-al teim applied to this coQdenser. It is claimed that 
vei-y many of Josephy’s tape condensers have beim sold, and 
especially so when it is considered that quite a lAimber of special 
devices relating to tape condensing have been placed on the 
market by different firms since the first introduction of tape con- 
densing on the initiation of Ernest Gessner in 1868. Up to this 
time the ring doffer was the universal device fot splitting up the 
Aeece of cotton waste from the cylinder into the requisite num- 
ber of individual slubbing strands. 8inoe 1868 many improve- 
ments have been* made in tape condensers, and, as b^ore stated, 
we are informed that the old-fashioned ring doffer has become 
almost obsolete on the Continent, and is theiu considered to be 
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totally inadequate in production -equired to Ruit an expending 
businoHS. * 

It ii) probably not too much to Ray that smiultaneouHly with the 
introduction and rapid adoption of the tapts condunser on the 
(k)ntineut, couibiucd with the Rplendid boom in oi-diiiary cotton 
Rpinning following the Fran(X>-G(«'man w'ar, LancaRhirc to a great 
extent lost its husiness in the carding and Rpiuning of cotton 
waRte to CieiTnany, Aiistna, and Ilelgium, and during the last 
thirty years the cotton- wastf*. and allied traders have giown to such 
an extent in these ooiintnes that TianeaHhire has been Ratisfiod to 
ship a very large pro})oi‘tion of its cotton wastc»to the Clontinent. 
This might not appear so bad were it not for the fact that much of 
this waste is spun into yarn on the. condenser system on the 
(>oiitiii(‘nt, vaiious coloured effectR are produced hy bleaching and 
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dyeing the cotton at one stage or another, various fancy effects 
are produced hy Icnopping and other means, and then a good deal 
of such yarn is re-imported into England. In thesS days of 
cotton classes, text-books, iiioroascd education of operatives and 
managers, it does appear as if there ought to Ixs now more of a 
tendency in England for all such w'ork to lie done in England^ at 
any rate to the extent of not needing to import cotton-waste yarns, 
it ought to be tfie case that some of our largest spinning concerns 
— and there ai'e now some veay large oneR — ought to make some 
profit out of using their own waste, especially in slack times. ” 
All this, of courre, is quite apart from the type or special make 

of machijjery put into use. 

• • 

DonliUi JMfffing Airaiujent&tit for CotUoi Watie Cards. 

In regard to the Josephy condensers and the universal carding 
process, we have to refer now to a very special feature of this card, 
namely, the adoption of a particular arrangement of the two- 
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(loffor uystcm, or the uk('. ot ih# oi'diuary dolTr'v, and hJko an extm 
and Hmallei' one, for the exjiress jnii'pOKO of move ])eifectly strip- 
ping the cotton waste fmm the main cylinder the first time ol 
asking', and thns aiding in quantity and quality of carding. The 
Austrian machine niakiu'scan certainly claim to have paid so much 
attention to wool and cotton-w'aifte carding engiut's as to take rank 
as Hi)ecialiHts in this diiiectiou, and they have during many yeai-s 
imst devoted a large outlay of capital, a gft^at- deal of time and 
ingenuity, and great energv’ to the further deve.lo])m('iit of tht' 
principle originrfiy jiut foilh by Ernest Gwsner. i.e. the junblein 
of how to cl(;ai’ ^he main cylinder thoroughly from all fianletl 
material at eveiy rovolution of the siime, and with (toin])siiutivel\ 
small accumulations of dirt and fibre in tlut e\lnul(T win*. It 
almost follows, if such an elTecl can 1 h‘ pjxniueeil without corre- 
s})onding disiulvantagt', that the oiitjuit will Is' gi'eaU^r and the 
yarn hettei . 

It is claimed tliat in the univeiNil caiding engine ^lessrs. rlosi'phv 
ha>e solved the ])n)b]em ol more thoroughly cic'aning the cylinder 
by the intixxliiction of their double dulling arrangonieiil. We 
have ctvrofiilly studied diagroms rolating to tht‘ original ({(‘Ssikm* 
arnmgement with two fancies and two doITtn's, and find that het 
employed two sejHimte dolTer coml)s and two lattices, wliicli con- 
ducUd the two sepaiute W(*ns to a )Kur of pi’essilro jollers b(aween 
which the two webs are cc/mbiiied into one web for the condenser^ 
Now, let us ])oiut out the sjiecial puqwse of tlie double dolling 
ari'aiigemVut, as this is a y^ry s]X'cial feature not proviously rc‘- 
ferred to in this hook, in this cai$) thero ait; two fancies and 
two doffoi'B, but there is only one deliveiy and only one fleece 
of, cotton. The liitit fancy roller comes immediately after the 
last of the live workers, and it operates upon the piiuciple that 
the cotton on the cylinder can he divided into iwo portions, an 
upper and a lower layer. The fimt fancy mises the upper layer 
of cotton from the cylinder, containing a veiy lai’ge proportion of 
the impuiities, its surface revolving against tha^ of the cylinder, 
and its teeth pointing against the teeth of the cylinder. The^ 
material picked up by lihe first fancy is conducted to the small 
extra dolTer which is placed immediately alx)ve the lai^e lower 
dofler, which latter occupies pmctioally the same position as the 
doffer of any other card. The small dofler revolves in the opposite 
direction frorn the large dofler, so that theil^ oontiust surfqioes- 
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revolve in the same diivction. an<l Inc top layer of cotton is given 
from lii-st or to]) dolTer to the second one. In its progress from 
cylinder to fancy and fmm fancy to top dotrcr, in this top layer of 
(iotton the fibre is stretched, lashed out. and in a sort of manner 
the fibres ar(^ ooralx'd. The iinpnritii^K, such as seeds, l(*af, and 
hanl threads, are removed by a cleaning devicit into troughs, and 
this refined \\i*h is ]iass('d through another carding process. At 
the sain(^ time* the setkind fancy raises the remaining inside clean 
and \vell-(Mirded fleece of cotton \vast(‘ fiom the cylinder, and the 
two cleaned and e<]ualized wehs of e^itton was'-c are joined to- 
getlun in the chief caul nig contact between the cjjiuderand second 
or chief doITt^-, to lx* then taken otV this second doffin' in one 
ilftlivei y hy the fly-couih in the oi-dinai*)" well-known iiianiuT. 

Ill this way, hy laising the cotton waste from the, wire of 
The cylinder hy Ihi* aid of two dilVerent fancies, and hy using two 
doffei's, a mncli nioii* elTecLi\i* cleaning of the cotton from the 
main <*\liiidei is obtained hiuI it becomes, almost iieKectly empty 
ol cotton afti‘" the cliief ciuiling contact. As a natuial i-esult 
much 1(JHS cleaning of main CNimder is re(|uii'ed than wth tlio one 
doifer m(*thod. 

Messre. .losephy claim hy means of this ingenious du\icc to 
combine the jiiiuluctivenesH of the double-doffer system with the 
excelUml (|uality of yarn often obtained^ hy the one-iloffcr system ; 
they claim to have mode the univenal canling set gimemlly 
siiilahle for different textile trades, and for coarse, medium, and 
lino yai'iis It is further claimed that these powerful •fnachines 
occupy compamtively little ^oor 8}>a» e, esi^ccially when the uni- 
vei’sal carding machine is accompanied by the use of Joseiihy’s 
continuous spimiiug frame. Coming down to definite produc- 
tions, this firm quote the following paiticulars, and offer a 
guarantee as U/ their genuineness: Universal oai-ding set, patent 
tape condensers, 72 in. wide, (^th for hard aud soft waste : No. 

I's yarn, ninety-six good threads on tajK* condenser, 750 lb. of out- • 
put in ten hours. Counts G’s, (>10 good threads, 500 lb. output in 
toil hours. Couflls I2’s, 240 good threads, 310 Ih. output in ten 
*hours. Tiuch productions- —with equivalents in other counts — 
are stated to Ixi obtained in Austria, Germany, Kussia, and 
Belgium. 

Naturally, the use of a hoppor*Coeder to the breaker card dis- 
penses \vith the preliminary use of the scutcher, as laps of cotton 
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are never made, the brokon-up cotton wanlu jjasBing straight from 
the bin hito the hopper feed in a loose form. A strong point is 
made oi the fact that ring dofTera aixi not used, and that the tapes 
of the tape condenser am compu'ativel} narrow, (lei-tainly the 
ring dofTer does limit the degree of Iuilmihsh to which the material 
may Iw reduced at the condeui|Br. It is claimed that fivm foui' 
to six times as many jfoo<l thi'eads can l)e given on this universal 
tape condenser as on the ring dolh'r, and that cop bottoms can l)e 
reduced to counts H’s or so at the condense]', and then nsluced to 
12'RorHoat the JUnal spinning proctms without using miicli draught 
at this ])roces8.^ Aliout 4’s counts is good at ih(! ring (UnTer to 
Ih* Miductjd to 7*8 01 ' H’s at the condenser mnle. 

OUier Double Doffer ('tmdeimrx. 

Such of oui' i'(!ader8 as are familial with oi-diuaiy cotton- 
spinning machinery but not with cotton-w'aste or wool cai'ding 
must not imagine that the principle of using a double doffer is 
peculiar to the universal carding set, hut a s|)ccial arrangement 
of double' doffer, double fancy, and uanw tape condenser is 
part of this carding machine. 

Thei'C is, for example, another type of double doiler arrange-v 
ment which answers somewhat to the following description. The 
doffers may each he 22 iu. or 24 in. diameto/, and he mounted 
one above the other with both in actual contact with the oylindei', 
and the two doffers separated only by a space of alxiut four in. 
Upon each dofter are mounted cai-d rings upon the piinciple of 
the ring doiler previously doscrilicd in these pages, each ring 
of fillet representing one end of cotton waste. There may bo the 
usual dividing leather rings between the filleting I'ings, and the 
special feature to be noticed in this douhle-doffer system is that 
the rings of fillet upon one doffer are placed opposite the spaces 
of the other doffer. In a case, foi^ example, thirty-eight good and 
two spoiled strands, then each doffer would be mounted with twenty 
rings of fillet of IJ in. or J ^ „ in. width, with sjiaces between of the 
same width, these spaces being wider than is usual with the single 
ring-doffor system, and* the w'idth of the carding engine be soit- 
able to the numlier of strands of fibrous material taken off the 
machine. Each dofiGsr in this ease is stripi)ed of its strands of 
fibre by a roller stripper, and 'has its own set of rubbers, which 
may or may not be arrangiid each on the tandem system. 
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Among the difli^vautages of this sj^tem may be mentioned 
that the two dofTere rarely deliver sliverR of the name weight or 
counts, since tht^ upper doffer generally takes moie than its share 
of fibre from the cylinder. This is so tnie that regularly the 
strands or slivers from the up^ter dolTer are spun separately from 
those spun on the Jowei' doifer. U is claimed that no such defect 



can occur on the .losepliy or universal carding set, and this is a 
strong point, liocause it has always been found difficult to adjust 
any condenser to stiip simultaneously at two places, and deliver 
accurately two or more different sets of threads of the same 
counts. In any case a double doffer condenser should be expected 
to stiip the cylinder more perfectly than a single condenser. 



Vmui&iw&r liohhim. 

« 

A wadding card as made by Hotherington’s is shown in fig. 40 
and one on the Ian drum principle by the same makers in fig. 41. 

The long bobfiin upon which the thin slivers from the con- 
denser cani ara wound, and which is takerf direct from the front 
of the card to the suitably arranged creel of the condenser mule, 
has given trouble on many occasions by developing one defect or 
another. 

One defect has "been the liability of the flanges to work loose 
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upon the centiul spindle, wid thus allow^ the end rounds of 
slivei' to fall out of Rha}) 0 , thereby caiiHin^ many breakages of ends 
to occur at the spinning miushiuc. 

TRia lias been often due to a want of ])i-opei' KUp])Oi t of th«* 
flanges, as they have ofttm In^en made with ojily a small hole 
just Buflicieutly large to admit the long a])indli! which iHisses 
right through the hohhm and is son'wed uj) to biing the flanges 
tightly against the wooden ends of the hwi-el or coie. In such 
cases when the latttu- shrinks the flanges become loose. 

Yet another fl(‘feet has sometimes been tnanifest in the flanges 
themselves, lhe«' being ofUm ni;wle of thin sheet ii-(fii,«j«) that 
when the Imbbiiis aitj put down on the flooi- l>\ tfie piercem the 
flanges eithej- cut the floor,if it is a wooden one. or themsedves be- 
come damaged it the floor be of stone. Tn a iMiiticular im^noved 
make of long cuiidiiusei bobbin, the coii' is tiiiiu'd slightly 
small(‘r in diameter than the maifi bod\ at each end, and on 
thest* smallei’ }iovtions are fixed metal ferrules, ]>rovided at theii 
outer encl^s with sijuai-e losses in the form ol foui R<‘})ai’ate pro- 
jecting pieces. The flanges are placi'd on these bosses and the pi o- 
jectiug pieces turned hack ujjon tliem, thus st‘curing the flangoh 
indcpimdently to the bolt. The latter is then ])assed through 
the hollow' coie of the bobbin and screwed up in the usual way. 
If the core shrinks longitudinally and the holt* liecomes loose the 
flanges will still retain Hheir rigidity and will also sustain the 
shock if lx)l)hins aro thi-owii on the floor. 

Tlie Card^Cuiuiemer. 

Jt is claimed foi- the tape condeusei- that it is much nioro 
adaptable to differont counts of sliver than is the ling dofler. 
Also that it is a more productive machine and will certainly 
give far and away finer counts, especially if a double or treble or 
quadruple condenser be used, hli is claimed that 1000 lb. per 
week may be given by a double tape condenser for G's. As 
against this it may be ui'ged that English people are for the 
most part more accustomed to the ring doffer'and usg is second 
nature. Also that it* is eminently suited to the medium ancl 
lower counts of cotton-waste yams and to limited ranges of 
counts. Yet another item it^ its favour' is its extreme simplicity 
and comparatively small liability to get out of order. Tho 
narrow strips of filleting on the ring dofler fiiay bo said to^teac 
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the wel) of cotton wt^tc from the huder into Rtrips or Rlivcift, 
wheroaH the tape condeufKii* obhiinM thiR division morn hy the 
exercise of ^ircRsdre. 

The URC of the cams for the rubbers and the peculiar ifetion 
of the rublxii-R makes a condensin' appear a very comjilieated 
arrangement to a tyro, but i-eally the who'e thing is qiiitiC simple, 
and the cam shaft and varioim connected i)ai'tR can easily Ixi 
whciiled away foi’ i-epahs to the hiathers. Steel-tape condensers 
have not met ^^ith much acc{!)itanci‘ in Euglai'Ci, at any mtc. 
TheitJ ait* soirK*. who consider the doubl(*-tape oonA 'nRer tht* best 
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one possible for cotton waste in the higher counts. A good illug- 
tration of a triple condensei* by a well-known firm is given fig. 42, 

Feed Itulief s of Card. 

Practice varies somewhat a?* itigaitls the feed rollers, since 
some prefer a pair of thin fluted feed-rollera, others^ one feed- 
roller with dish fe^d, while still others prefer a pair of feed-rollers 
with saw tooth wire ; and perhaps this is Ijio best in view of the 
objectionable things which sometimes come along with the 
cotton. 

Special EoUgts. 

There appears t<2 he somewhat more latitude for special ideas 
in c6tton-waste catling than in ordinary cotton carding. For 
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example, iu some oafles one ff the rollers has been made to oon- 
tinnonsl^ oscillate across the cylinder in a similar manner to a 
long grinding roller. * Probably this is done to lay the cotton well 
down on the cylinder, and for the same reason one of the rollerK 
may he driven much moie slowly than the others. These devices, 
however, partake a little of the«natui'e of fads. 

I^rqKiraiuni Syxlejii^ 

This particular system, using a slubbing franu'. and using 
creel lx)bbinR aC the mule, appears to ha more especially used for 
coarse twist yaKis in which greater stiength is requiiVx]*than in 
weft yarns, owing to the friction and strain put on the twist yarn 
at intoiinediate stages, and at the loom by reeds and Intalds. 

IVnsle Cfjirdiiuf Ettgines; Dtmhlc Ctirdn. 

It is rarely that double cards have been used for cotton waste in 
England, although it is usual to double card the cotton by passing 
it through a single breaker card and then a single finisher.. By 
doable card as above is meant a card with two cylinders and two 
doffers but only one feed and deliveiy. 

Dirt lioUer. 

The dirt roller is of distinct service on \ waste card as its 
coarse wire adheres to*a good many hard ends and a good 
deal of dirt of \'B]ious kinds. It always has a very slow 
I’OtationT 

Ttte Uumifug. 

This small roller (about 2 in. diameter) is placed beneath the 
lioker-in and servos the purpose of preventing the escape of fibre. 
A similar roller may be placed beneath the ddffer. There does 
not appeal' to be any particular .reason foilhooming as to why 
these terms of “ humbug " and fancy " should ho used. 

The Fancy. 

This roller goes at *a quick speed, and practically raises a nap 
of cotton pn the cylinder surface so that the doffer will afterwards 
tt^e the cotton from the cylinder in an efficient manner. Its long 
wires should penetiute those; of the cylinder from ..I in. to iV in. 
deep. 
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Boughly speaking a soutohe]- for waste may cost about £100, 
i breaker and finisher card with condenser about £300, a hopper 
£30 to £35. Those prices were for about I dI2. Tn 1920, prices 
were approximately trebled. • 

( omlenser. 

The lubbers sliould do no mon* rubbii.g than is necessar}’ for 
the recfurntd consistency of the livings, and may lie possibly 
in. a][)arL at the initial Isnd, and easily close at the ttn-minal end. 
Press i-ollers may lie used in the ccntiu of the ’ubliers to helji 
in kee])jing them better to the cotton stinnds. Th^ ri’bbers should 
be as siii*aight' and levid as |X)ssibie across tlie* width. Tapes 
ithould be as acccssiblt* as iKissihie to fimilitate repaii-s or adjust- 
ments. It is considered best to have* condenser liohhins which 
look as full as possible for the particular counts. 

Combined Driving for Cards. 

Formerly it was common enough to drive a finisher card in- 
dependently from its iiuishor even with the Bootoh or the lattice 
feeders, but irregular results weiu often obtained from tins practice 
owing to one belt slipping more than its companion. By using 
■b common driving lielt to breaker and finisher, Tiniform -starting, 
{{topping, and driving are obttiimid in tliis particular nispect. 

Also in connexfbn with Scotch fod&ers and lattice feeders, 
shain driving for some of the details isd^ound to do better than 
rope or belt driving. 

Improved Waste Sluhbing JfWamie fi*r Preparatoi-y Systenh. 

This frame has been designed especially for cdlton-waste 
spinning, and is ananged to receive the cans from the finishing 
engine with quadiuple or sextuple coiling and can motions. * 

The length of lift, diameter of full bobbin, size of top and 
bottom rolleis, and other details contained in these frames, are 
found from experience to give tko best results, and the patterns 
vre quite up-to-date in every respect. The full bobbins are taken 
rither to the self-a&ting mule or ring frame. (Bee fig. 43.) 

* These Irames are made in all lengths up^to 152 spindles. 

Specification . — Bpindlcs | in. diameter 9 in. lift, to make a 
x>bbin 4^ in. diameter 6 in. pitch, 24 in. stafif. Flyers with single 
sentrifugal piessers. Bobbin to lead. One line of tin rollers and 
guide wires behind.* Three lines of bottom fluted rollers, 1 in., 
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; iu. and i in. diameter. All bottom>ro11er necke hardened. l3o1id 
top rol lei's tor one or iwo t'kieads to a bofts. Polished iron top 
ch'aruvK Cor stafionaiy ulotli. improved cone-lifting; and strap- 
tightimiii^' motion. Pull liohhin stop motion. Automatic locking 
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door to jack motion, and tilted with {KiU'iit “gii])" sjmulh* lail 
and long collars, or collars csin he fi\<*d b\ two lock mils; psitent 
“duplex^' tmverse bais and motion; jiatimt “endless* wme- 
dfum dri\ing licit : Ormen* hank indicator. 



A rcpreHenls the Leather Itiog, B the Bin^of Fillet. 

Special Feali 0 ’es.-^Patent giip spindle rail. The Tong collah; 
are Beouiiid by means of a split boss 'with set screw attached to 
the rails, *giving> a simple and true method of fixing same and 
effecting a saving in driving pOwer. 

Patent duplex traverse bars and motion <^ualiee the pressure 
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of the i-ollcsTH upon the slivere, making the dniught more regular, 
ensure. <!ven and lasting weaiMof thi* roller I eathein, and. iinjuovc 
the quality of thv yam. ^ 

Patent eudli'ss uoD('-dnini driving lielt is Hnir-ada]>ting ]iO the 
tap(^r and eui vo of cone druiiis. enHunng moit? ])Owerful driving 
and accumc) of Kpt'i'ds. 

Eurlras. — I’atent self- locking Ioom* l)Os^-top lollers, in which 
the loose Iwsses ait* juevenled Iroin sii])ping off tin* axles by 
means of a small s])riiig iiltiiig in a gi'oove in the axle, and 
])i'ojccting into a coiT(‘S|x)nding grtioM* cut iiisic..* the loose boss. 

Piling at both ends of fniine. 

fmme of say 114 s])indles will follow four 
linishing caitling engines. The slubbing liohbin varies from 
one to two hanks. fFig. I.*} shows a machine hy MeHSi*s. 
Tatham.) 
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Dimemvnis, W^eujlUx, Spefidn, eU\, of a Frame of 144 Sjmidleft. 


Mici* Ool'.niiKii. j 

Driviug Fiwt and 

1 IdHISC. 


Approximate Wclglitri and OnlMidi* 
Measureuient 

iL-Jli. 

Width, 

iiii'liidiiig 

for 

(■Aim. 

1 1 

■i 

Dituu. 1 

jiS,. 

Power 

Required. 

Grosh. 

Net. 

When 

Pauked. 

1ft. 

4 ft. G iu. 

14 in. 

i 

for » in. 1 360-400 
strap. revs. 

« 1 

C^bout 3 
1.H.1*. 

• 

102 owtH. 

OOowts. 

290 cub. ft. 
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FINAL SPINNING MACpiNES POTl (V)TTON WASTE. 
Vmdkir Spinniwf Mat hints. 

To very many pcrROiiK interaeiefl in cotton Hpiniiing it is tiot 
known that there are machines largely used in the spinning ol 
cotton waste or wool which ait*, entirely diffcji'ent in principles 
and piHctice from either the self-acting mule, the nng fmme, or 
even the; flyer-frame. ‘ 


The ('an Spiiminff h'ranie. 

One of'these peculiar spinning machines is sometimes termed the 
** Gan Spinning Frame In regard to the spindles, this machine 
is very largely built upon the lines and principles of the well- 
known pirn winding fram^ so extensively use^ in connexion with 
the winding of bleached ^nd dyed pms that have been treated 
in the form of hanks, and are again le-wound in cop foim at the 
pirn wii^diug machine, ready for use as weft in the shuttle of 
the loom. In the can frabe the cotton strands from the long 
condenser Itiobbins are used, and are converted into yarn suitable 
for the weft of coarse goods. On the waste muhi, however, the 
lotig condenser bobbins are placed in the mule ciecl in complete 
form as taken from the condenser, but this is not«ati all |rne of the 
“ can spinning frame In this latter case the long condenser 
bobbin is made with a removable end or flange, and each separate 
spool or round of cotton waste is drawn separately oiT the end of 
the long condenser bobbin. This comparatively small portion of 
cotton is placed inside, a special can of the orthodox ^ in. dia* 
meter, but only about 3 in. or so deep. Each of these shallow' 
cans is fitted with a lid containing a central aperture throu^ 
which the cotton strand is* withdrawn at the can spinning 
. machine. The use of these cans constitutcE^ the most distino- 
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tive feature of the machine, and gives the name to the machine, 
and it must he very particularly noted that the yarn is hot twisted 
by the spindle, hut by a moderately quick rotation being given to 
each can. The shallow cans of condenser cotton really form the 
creel of the machine, and they are placed low down and in front 
of the macliine much tlie same are the oops or liohbins of a 
winding frame. The loose cotton spool fits nicely inside the can 
and the cotton is withdmwn from the centre of the spool — and 
not th(! outside, — and, as before silted, passes through a small 
apertui*e in the centre of the lid of the can. "he manner in 
which cotton thn^wl is held at })oth ends s^d the relation of 
the hole in the oin lid to the point at which the cotton is 
leaving the spool inside make it possible for twist to be inseiiied, 
there be.ing some suit of rewtmblance between this twisting 
principle and that by which a ditiw-fmme coiler is said to ))ut a 
little twist in the sliver, although the can of the can frame re- 
volves very much faster than the can of a coiler, and therefore 
much more twist is inserted. Compared with a spindle, how'- 
c*ver, th(‘ speed of the can is extsMslingly low. For all that, this 
machine is not wi*ll fitted for making the liner counts of cotton- 
waste yam — say, anything aliove 5’s or so— not alone or so much 
because its tw’isting capacity is limited, hut also because there* 
is no draught in the machine either by* roller drawing or carriage* 
draught. The onlinai^ cotton waste cordenser mule is, of course, 
limited in draught to about two, hut to l>e readily able to draw 
a condenser end from 4’s into 7's or 8’s or so is far ditfereui fromt 
being forced to leave the end at 4' counts just as fed to the 
machine. This is one of the essential dilTerences in effect pro- 
duced by the can frame and other waste spinning machines.. 
Strictly speaking, it is not a spinning fram(> at all, but only a 
twisting iftachiiiff, since, technically speaking, the term “ spinning’" 
implies both twisting and attenuation of the cotton. The machine 
appears to iind a special vogue in producing up to about 4’s counts 
of yarn from end-drawn condenser spools, such yarns lieing low 
twisted and paititfularly suited for veiy coarse wefts. Each sti-and 
7)f co^n*emei'ges from tlie centre of the can, ipasses upwards 
and over suitable guides, and thence through the slit in the cone- 
shaped cup and upon the spindle in cup form. The machine is 
probably the simplest one ever d^ised for spinning or tv/isting 
yarns of textile fibws, and it therefore requires veiy little skill dn 
IH 
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handling — cither from a worker’s or foreman’s point of view — 
while con.paratively little power is I'eqiiii'ed to drive it propor- 
tionately to th(* weij^iit of yarn produced. The 9 in. diameter 
of can is made to coiifsiwiid with the diaini‘t(‘r of full coudtsnser 
Iwbhin pitxliiced on the finisher oaidinK eiif'ine, and its use com- 
])o1h a wide spindle gauge, this being alwut liU in. The machine, 
however, is duplicate or double-sided like a winding frame, which 
it really more resembles than it does a spinning machine. 

The t^midle and Cojk 

A woid now in rogaid to the spindle. To a mule ni ring 
frame man who has never considered the cone-cup method of 
placing )-ai'n in cop forni,^an examination of the icisultant spool 
or cop will be surprising. Such co]>r ar(5 well bnilt, aud may 
produced either on full length b])Oo1s or without such foundation- 
Take the pirn winding frame for example. 'Pherci is no attempt 
to twist the yarn in this machine, its usual vogue l)eiiig to take 
hanks of yarn that ha\e been blcMiched or dyed, and re-.\ind 
them into cop foroi ready for the loom shuttle. It is common 
to use a thin spool which lias a base the shape of the to)) cone of 
a mule cop. The liobbin is placed on a ver}' long and specially 
shaped spindle, w’hich is driven round in the usual manner. The 
cone of the bobbin is placol vertically in cone cup w'ith the apex 
of the bobbin pointing dtfwnw'ai-ds so that the cop is built ilown 
the spindle and bobbin instead of upw'ards, as on a mule or ring 
frame. The rotation of the spool alluded to diaws the yarn 
from the hank round suitable guides aud through a slit in the 
cup and upon the bobbin itself. Because the base or initial 
portion of the spool is of cone shape, the lift of the fi’ame guides 
and shapes the yarn in a cone form upon the sjxx)!. The next 
feature requires a moment’s consideiation on the«part of one who 
has not previously studied this copping problem. As the cop at- 
tains a certain diameter of cone from base to apex, it becomes too 
lai^e to fit in the metal conical cup, and naturally is foroed upwards 
so as to continually wind the yarn lower down the bobbin, the 
manner of holding aud driving the spindle I'eadily peimftting this: 
A natural and simple copping motion is thus provided for each 
spindle itself. Now this piin winding and cop shaping principle 
is the one essentially adopted' on the can spinning frame, with 
perhaps the one impoi-tant difference that, at any rate for the ortho- 
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dox size of cop or bobbin built uu on the pirn winder, the yani 
reuiaiiiH u])on the ^hiu ix>bbm, the bobbin itHulf is phced in the 
shuttle, and tJic yarn is drawn off the coued extn^niity just as is 
the case with a mule cop or a rin^ IVaine bobbin. Tn.the can 
Iranic, however, the co])8 attain a very larf^e size in oixler to hold 
a sufficient lenj^h of the \tiiy thick yam, so that any dimensions 
of cop up to 10 in. in length and 3 in. diamc^ter may be attained 
on tliis machine, 'f^hese oops are taken From the spindle and 
iist^l without any l)obbin inside. Another feature about 
these cops — which appears almost startling t hen witnessed by 
ii mule man for the fii-st time — is that in th^ loom the }’am is 
1101 draiMi oH' the end of the nose or top cone, but is drawn from 
llie inside of the cop, starting at the base or thick ))art. This 
for one thing accommodates itself to the method of helping to 
hold the huge cup in the shuttle by a longitudinal thin rod or 
band pressing against the outside of the cop. This unwinding 
of the CO]) fi-om the inside is done with little or no trouble, and an 
cxtri'inely small amount of loss by waste, and is very much fa- 
cifitiited by the special method of ciossiiig the yarh upon the 
cone. Here it may be stated as a definitely established fact that 
^ the orthodox method of winding the yarn u]K)n a mule cop is 
not always the liest for the al)solute prevention of halching and 
spoiling cop noses, and for uniform vuuwindiug of the ^-am at 
the next processes. This is demonstrated, for example, by the 
special yarn crossing motions sometimes applied to self-acting 
mules, and in one particular case that could he desciibed a very 
large amount of time and moiioy have recently been expended in 
oi’der to entirely dispense with the Bharps-Boberts mule copping 
motion, and adopt a radically different one in order to get a 
1 letter crossing effect. Tn the can spinning frame the }'Bm is 
much more crossed both up and down, 64 in. of yarn being taken 
several times aci-oss the length of cone, and this very much helps 
in prevenling the cops from bi'eaking and in giving eas}' and . 
certain unwinding from the inside of the cop. As stated, the 
yam is built up*on a spindle revolving in a conical iron cnp, and 
*the ^in^le is gradually foitied upwards by the increasing dia- 
meter of cop, until tlie latteiTis sufficiently long. The steel spindle 
4 S then drawn out and the cop removed from It. The full length 
l)eing attained, ench spindle and Tts companion can are promptly 
stopped by an automatic stop-motion, which acts separately for 
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each thread so that the whole of the frame need not be stopped 
at one time. The machine is a double-sided bne like a winding; 
frame, and covers a con'siderable width over all, the length being 
anything up to about 80 cans, as required. Finally, it may l)e 
stated that if the yarn is requii'ed to he bleached and dyed befoit* 
going to the next jiroccss, the can frame may be easily adopted 
to wind the yam in hank {orm instf^ of in cop form. 

The can or cup frame is not very largejy used in England, 
but its special province is in the case of very coarse yams of per- 
haps I’s or so from some of the poorest material used np in 
cotton-wask spinning. 



ll'iH. 44.— Clip-Spinning >£aciiinc (Tatliam & Go.). 


Such stutT will not stand any draught at all and this machine 
only twists without diaughting. Much of this coarse cheap stuH'. 
however, is used in the backing and filling of solne exceedingly 
good carpets and will take almost ai\v colour in dyeing very readily. 

The centre end of each small can of sliver is drawn thimigh 
a small hole in the top of the can. A girl may mind the machine, 
and each spindle may be fitted with a knock-oiT motion. This 
is the kind of machine that is sometimes humorously said te^ spin 
double noughts (0.0's). 

Cnp-Spint^j MoQhiw. 

The above machine is used for spinning a soft twisted 
weft yam for low counts up to No. S’s, and the yam is well 
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adapted for oottgn blankete, c'^ttning cloths, etc. (See fig. 
44.) 

Sjiecificaiffm. — Spindles 10|! in. gauge, one line to both front 
and back of the machiTie, with self-acting knocking-olf motion to 
each spindle when a thread Imsaks or when the cop is full. 

Spfii'ial FeatiirfH. — ^This machine tiikes the place of the mule 
and follows after the finishing caiding engine. The full bobbins 
hY>ni the “ condensiS' ’* are filacinl end up and the wooden baj'rel 
is ])ulj«Ml out. leaving the roving in the forn* ot cheeses 9^ in. 
<Iianiotei- by .‘i in. deep. Thesi' aie then reaiy for the above 
niiicl.lne and are ])laced in ivvolving spin-top*# which make about 
i:i()0 revolutions )j<*r ininnte. The io\nngiB diawn out fiom the 
insid-.i, is passed through a small hole in tiie lid of the spin-top, 
and is twisted on its way to the H(|uiiio spindle inside the conical 
<‘up, w'hich, by means of a thioad guide moving up and down, 
builds the coxj, which is well crossed and solidly built about in. 
diameter, or other size to suit shuttle. 

The machine is maile with as many as eighty-fpur spindles, 
foity-two on each side ; it is simple in construction, and easy to 
work. The twist is altered by means of one change wheel. The 
laliour cost is low, one girl will mind fourteen to twenty spindles 
according to the counts, and the output ir large {ler spindle. 
Ajyu'oyifiMte Prdtiuctian, * 

(.'omits spun . . . No. I's. No. l^’s. No. 2*8. 

Output |Mjr spindle iier hour 1 lb. ^ lb. ^ lb. 


DinicnHwiut, Sjyeedfs, Weighlx, etc., [fa j\Iachnie of Eujhtj-fotvr Hpiitdles. 


1 

Spare «K'i j Driving Piilh-ya. 

• 

Hpc«il of 

Sjiiii-tfipH. 

Piiwvr 

Apprnliinata 
i WeightH. 

Length, Wnltli, | Diain. , Width. 

Hpeiil 
ppr luiuuic.. 

JVt nunnte. 

K^uir^. 

({nMH, 

Net. 

• 

88 ft. ; 0 ft. I 14 in# .S in. 
U in. , o ii« 

/- .J. - 

about 
475 revs. 

• 

about 
1300 revs. 

aimut a 
i.n.p. 

100 ewta. 

ROewtB. 


The Chapon Sitimiiiuj Frame. 

Previously we have described the “ can " spinning frame, and we 
new propose to describe the Chapon spinning frame (see figs. 45 
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and 46). Th» can frauKi and Ihe Ohapon ini^hine have a good 
many pointa of n^HCinblance in general constniction and appear- 
ance, Ro much HO that at a hrat glance a tyi'o might *Ik: inclined to 
think they wwe idcmtical machinc^i. Them* aie, however, some 
veiy impoiliant ditTei'euces in principlcH of construction and 
operation, aa \Ne shall make cleiu* in the pit^funit article, lloth 
these machines have a sjiecial vogue and capacity for the pro- 
duction of low counts of }'tbrn, nay, anything from |’s counts 
up to alioiit 3 ’h or 4’s fiom condenser Itobbins. In both cases 
the cops ai^ hwfb up on the cone cop principle, as descrilied 
previously, and iip each case the cops an; spticially dt^Rifpad fm 
use as weft in the weaving of such goods as cotton* blanki'ts, or 
in {KX)rer stulT, as cleaning tcloths, etc. In cotton blankets and 
similar woven goods this weft giv(« a veiy full appearance, 
su})erior in sointi respects to that obtaiufHl from yarn spun u]M)n 
the self-acting mule. In (umh cast' the cop is fornu'd in an iron 
cup, upon a long steel internal spindle, much similar to the 
pirn winding frame principle. Tlut full length of cop is attaiiUHi 
by th(i diannsUir of tht* cop itself continually forcing lx)th cop 
and spindle upwaixls, and building the cop downwards. The 
completed cop is drawn off the steel spindle, which is lifted out • 
for the purpose, and then replaced for th(' lU'xt cop. For the 
“can frame” and the ‘^Chapoii machine ” ‘ cops alike, liox 
shuttles aio used in the* looms without shuttle totigues, the 
cop being held in its place by the external pressuio ot a light 
longitudinal band or ixxl, Wthilc the yai'c is withdrawn fioiii the 
inside and base of the cop, instead of from the apex of the to]> 
cone and outside sml^, as is the invariable oast' with mule 
and ring frame }'ai'n, and also in the case of co^Kf or lx>bl)iuK 
formed on the pirn winder. Although it is really a very simple 
machine, the Chapon is somew'hat moi'C complicated than the 
can frame, simply because it is aimore ambitious machine and 
*' has a somew'hat greater scope. It has the advantage of using 
the full-length condenser bobbins in the creel ip just the same 
way as on the waste-spinning condenser mule.” The jpone cup 
and long loose spindle* are not onl^y utilized for winding and 
shaping the yam in cop form, but are also used for putting the 
twist in the yarn after much ^e same way as may lie done in 
_ the well-known cotton-spinning machines. It is furthermore 
possible to. construct a Chapon spinning fAmo so that pie 
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principle of roller draught may lie ulilizcd, and three pairs of rollers 
of small diameter may Ik^ used for this purpose— say, about I in. 
diameter. It is not, however, the usual plan to construct the 
Chapon spinning frame with drawing rollers for the purpose of 
spinning cotton-wasUi yams from condenser bobbins, any more 
than it is the common plan to constniet a waste condenser mule 
with such rolhii's, and the passage of the yarn from hack bobbin 
to L'ont spindh; is on ^luch the same lines as the mule spinning 
process, li'or (example, the long condenser bobbins, each con> 
tuining possibly from ten to sixWeii stmnds v'hich have l)een 
ruhl)ua by tlu; coiideristM* rubbei's into suflicjfuit densit}’’ and 
joundness to givti satisfaolO)*y diawing-olf at the s})inning machine, 
arc plactid on tin surface dinims of about 10 in. diameter, and are 
thereby unwound at a uniform surface spixul. The. width of the 
finisher atrding engine may Ije variable, and thus give different 
widths of condenser bobbins, and the creel of the Chapon can be 
constructed to agree with this, but it is necessar}' to arrange one 
in relation to the other, h^or example, a Chapon spinning frame 
(X)utd Imj constructed to have ninety-six spinel les id older to 
exactly meivsun! out for eight Imck Ixibbins, each holding 12 ends ; 
/)r there might be 104 spindles to agree with eight long back 
iKihhins, each containing thirUxm good ends from the finisher 
ciud. In the tin drum emd proper spaces arti provided to hold 
the flanges of the long bobbins, and p'l-tly on account of this it 
is necessaiy to have each condenser liohhin somewhat shorter 
than the total space occupied by the several spindltis which one 
Ixibbin serves. The sjiindle gauge 's usually about 3^ in. as 
compared with 10^ in. of the can spinning frame, hut the latter 
is a double-sided miu:hine, w'hile the (3hapon machine only has 
spindles on one side, so that the comparison is moi-e like 7 in.* to 
10^ in., the duplicate can machine being wider than the Chapon. 
On this latter machine there ajje principally t\vo sizes of spindles 
used, the No. 1 size lieing used to pi’oducx^ cops about 10 in. long 
and from 2 in. to 2^ in. diameter, such as would he suitable for 
the lower range of yarn counts, say i’s up to 2*8 counts with 840 
^ds. yr Rank, as in ordinary cotton. For what may be termed 
the fmer range of counts pr^luced on the (yhapon machine, say 
2 'b to 4’s, the No. 2 size of cop is moio suitable, with any length 
up to 8 or 9 in., and a diameter 8l possibly 1| in. Each strand 
of cotton is doliveoed at a uniform rate of speed from the contact 
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the eye or curf oC a suitable rotating guide, through the slit in 
the conical cu]), anfl upon the steel spindle passing idown the 
centre of the ciip. The guides or wire cui iS are given a suflioient 
traverwi along the length of the coneof >arn while the h^ght of 
the cone-cup remains constant, and the henght of the sj)indle is 
being automatically increased by thi‘ thicknt>ss of the ,>arn in 
oiler to ktMJp the cone ijait always equal in diameter and correct 
in height relatively to^ the ciip and the travei*se. To prevent the 
varn fioin Hying outwards t<x) much, and to avoid twining of the 
thiesids, ver\ dei'p smooth Idinkei* se)»iratoi-s .-»-e used Ix^tween 
the spijidles. doming now to the rotation of the s])ind1e itself 
and of the. guide curls, it may be said that this is a much more 
imjjortant business than on the can machine, in which twisting 
In done at the creel can itself, and the spindle and ciop wind and 
sliape on llu' simplest })lau imaginable just as on the pirn wind- 
ing frame, t‘ach s]iindle or cop drawing its yarn from its own can 
at the variable speiid requinnl to suit the shape of the cone. On 
the Chapon machine there is a diflerential motion by v/hich the 
hoHain or spindle and the guide curl ring ai'e givdn dilTerent 
speeds in oitlei* to pennit winding and twisting to take place 
simultaneously, somewhat after the winding and twisting of the 
rovings on a l)olihin and Hy-frame, but with distinct diflerenoes 
in principles and poustructions, since on the (Jhapon frame the 
cotton is formed into a cop-shape and^ the spindle and bobbin 
form practically one ])iece. If the bobbin and the guide curl 
revolved at the same rate there w'ould be twisting witliQUt wind- 
•iiig, but each is deiiuitely driven af'^a well-proportioned speed, 
so as to give a sufficient twisting and an amount %f winding- 
on proportioned and equalizisi to the rate of delivery of cotton, 
first by the tin suriace drums at the back, and then by the con- 
ducting roily's. •(See figs. 4d and 46.) From a cotton spinner’s 
fioint of view' a pariicularly novel kind of differential motion is 
provided in older to accommodate thcj positive speed of cop to the 
unifoi-ni feed of cotton from hack bobbin and to the varying dia- 
meter of the cop ksone from apex to Imse. On the ordinary pirn 
Windiim iTiime the yarn is simply fed Of drawn forward more 
rapidly when winding on thcFbase of the cone of cop than when 
winding on the apex, and the whole thing is simplicity itself. It 
is an entirely different thing on the*Chapon machine, in which the 
yarn is given off t^e long back condenser bobbins at a uniform 
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speed. Assuming that winding has been made coii'oot for winding 
on llio apex of the com* of the cop when tfit; lifter curls am in 
their low^est |X)Rition, Ihen, as the yarn is guided vpwaids towards 
the base by the I’aiaing of the lifter, the winding spewl in- 
creases pro}K)irtionately to the gnaiter diameter of the base. To 
compensate for the quicker winding-on late the guide; rollei's am 
given a well-proportioded dow'uwards movfjinent, towaids the 
spindles, and this movement combined \\ith the mising ol the 
lifter cui'l w’ires gives the incnsiiHe in length of ^uni j-ixjuired by 
tlic gi-eater dia^v>ter of cop. In othei- wonls, a dilTemntial wind- 
ing-on motion is^ providcxl by causing the liftiJi* and giwb* Vollei’s 
to move; towaixls each other, and give slack >*arn as the winding 
)X>int moves towaids the. base of the cone, while tlM*se tw o pjirts 
i-ecede from each other and tend to take up the yarn when the 
windiiig-on point moves tow'aids the aiiox of the cone of cop. 
This diire.iiential winding-on problem is a distinctly inteit‘sting 
and valuable one, and the compaiatively mfiid crossing of the 
yarn along the coin; not only facilitates th(j sulimiquem draw'ing- 
oflf of the yarn, but also helps to distributii the twist in the ^arn 
sudiciently. The spindle speeds may be proiioiiiontd to th(; 
counts of yarn required, but are always compamtively low', mach; 
ing 700 or HOO rovoliitions per minuUs for counts 1.1 ’r or 2’s, 
with tlie largiir dimensions of cop as aliove given, and iqi to 
about 1300 or 1400 revolutions per minute for »3 ’h to 4’s. Tt w'ill 
Ix) noticed that both counts and spindle speeds for this (;hii])on 
Kpinningi machine are verv much on a jiar with thost: obtaining 
on a rauge^of bobbin and fly frames /or ordinary cotton spinning, ' 
including slubber, inU-rmediate, and roving frannis. Them is, 
however, a much higher range of twist |ier inch put into the ^’arn 
from the Chapon frame. The pi-oductiou of this machine ix;r 
spindle varies a great deal, accoiding to class of wevste used, ability of 
the operatives, twis^ per inch requij^ed, etc. This machine has lieen 
a good deal used on the (Continent, and is undemtood to give a good 
production of soft weft ; for sixty hours it is somewhat as follows 
()’59 English counts = 34 lb. per spindle. ' 
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THB SKLF-.\CTO : MULE. 

Dravtjhliiitf of CotUm Wmte mi the 

l*itJviouHly w« have doHciihcul two rimohinoH for the H))imiiiig 
of cotton WftHtci which are nvalK of the f«;lf-actinf» miihi, (jspccially 
in the lower ranf^B of counts fi-oip *5 co'tnts up to 4's or 5’s. 
The can Bjjiuniiif? fmirio of one or tsvo fiima and the Uhapou Bpin- 
ning flame arc* the two* niachineB alluded to. and arc used to a 
comiidoj-ahlc cjxtent on the Continent of Euro]>e, and to a much 
less extent in England, for the Hpinning of coltott,- waste yams. 
They arc«iifuch simpler than the mule, and are productive, 
hut have not tfle same capacity for vaiying and humouring the 
draught and the twist in the yarn, the caq frame being never lUEidi; 
to put in dmught, and the Chapon machine not being usually built 
that way. In England, at any lute, the self-acting mule is far and 
away the most used machine for the spinning of cotton waste or 
Earohant yams. It is the almost invariable pitictice to use diuught 
at the waste spinning mule, and thtim am throe methods of draught- 
ing, all more or less in use, viz. (J) draughting out on the “ latch- 
ing” or “ second stretch ” principle with the rollers entirely stopped ; 
(3) diaughtiiig on the “ gain ” or diag ” principle with the carriage 
going faster than the delivery of cotton from the rollcis ; (3) draught- 
ing by rollers in the approved and oiiihbdox fashion common to 
ordinaiy cotton spinning. The headstock* of mules for spinning 
cotton waste have liecn more usually constnicted on the w'oolleii 
mule principle ^^ith variable drowing-out^scrolls instead of 9he uni- 
7orm kind — that is, the type of scroll in cumrnon use for ^rawing in 
the can-iage of an oi-diiiaiy' cotton -spinning mule has lietm adopted 
also for drawing the carriage out, this being suitable for the givat 
amount of carriage draught recpiired and the vai'iable speeds of 
spindle adopted dTiring the outward ti-averse of the carriage. To 
suit the varied i-equirenients in ^'egard to draught it is possible to 
have waste spinning mules constinictcid in three different styles in 
regal'd to the drawing roUera and roller beams. The first style — and, 
a^fparently^^y far The most common one — consists in having two 
linf»s oMottom rollers, and one line fitting upon and betw'een 
these two, and all the rollei's ^lif^cd and without flutes or other 
departure from the smooth plain style. As stated, this is probably 
the most used of any, and is greatly expending in use, lioing specially 
adapt'd to the long ctndenser Imbbins from good condenser carding 
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engines. The bottom noll^rs may be fluted if required. The 
second 'style of rollers is veiy much on the lines of the otdinar}' 
three pah's of rollers in common use on a rhig spinning frame 
01' an orditiHi*}' mule for spinning proper cotton yarns. The three 
lines uf hottuiii rollei's ait; of very small diameter- }) 0 ssibly | in. 
by i ill. l)v -j iti„ or even les.«j in diameter for front and back — so 
as to suit the veiy slioi't iihre to lie found usually in cotton 
waste. Tlie front and middle top r^^llei's are also of small 
diameter, covonjd in the usual way with smooth closidy woven 
cloth next loathe iron, and roller leather tightly dmwn over the 
cloth. Tiiese iwo rollers may lie joined togethei- by i* lil.tle saddle 
and one link and lever weighting aniingement lised for both of 
them. The back to]) pllei- in tliis case is nsually plain and 
polished, and of alxiut in. diameter, in onler to make it sufli- 
ciently heavj- by sidf- weighting, ft will he roadily understood 
that using drought rollero in this way in a mule intended for spin- 
ning cotton-waste yarns, puts the jirocess veiy much in the same 
categor}' as ordinary cotton spinning, since roUers always tend to 
make £1)1*08 parallel, and draw out the cotton finei' than is pos- 
sible with either the ” ratch ” or “ gain ” principle of drawing. 
The rollers in this case am made adjustable, provision oft4m • 
being made for the distance between all three lines l)eing altei’ed, * 
it being possible to sepdi'ately alter the distance between l)ack and 
middle on the one handf or front and middle on the other hand. In 
some cases w'heit! w'aste mules aiti constructed with draught rollci-s 
in this^'a} , it is the pi’actipe to also supply it with Ixibhiiis built on a ^ 
bobbin and fly frame, this latter maahine l)eing supjilied with cotton 
out of cans of sliver pre))ared at the delivery of the finisher card- 
ing engine, which in this case has the dotfer w'eb split np into about 
four pails, each of w'hich goes into a can. This style of waste 
fipinning is a coiiqironiise l)etw'een oilhodox chttoii spinning and 
true waste spinning upon the ixindenser piinciple in which no 
drawing rollero are used for the cotton to go thiough on any 
machine, and no real attempt is made to put the fibres into 
parallel order in any of the processes. As a mfttter of 'fact, present 
day practice apparently tends to run more and more ii^the way 
of discarding the preparation system of cotton-waste spinning, and 
for the oondender system to more and more increase in use. In 
the case of a waste-spinning* mule in which three lines of rollers 
are used as above described, it is quite easy to discard the^ roller 
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drawing principle at any time temporarily if required, in which 
case the front and midclle top rollers and thcin weighting Arrange- 
ment are taken away, and the If in. diameter ^lid back top rollers 
are brought forward to rest upon the front and middle bottom 
rollers on the self-weighting principle. In the third style an 
arrangement very common to woollen mule spinning is adopted, and 
only one line of bottom rollers and one line 6f top rollers are used, 
the top lino being about^ 2j; in. diameter, and self-weighted. As 
before stated, the most favoured style of rollers for a cotton-wastc 



Fia. 4Ga. 

A CondeiiHer bobbin in use. 

R Urooved friction drum* 

G CondoDHortKibbii* awaiting uhc. 

P Top roller. 

E liciifom rollerH. 

W Weight. 

mule consists in u^ng two lines of l)ottom rollei’s with one line of 
top rollers resting^ on these, and this top roller may be of largo 
diameter, self- weighted, or it may^ of only al)ou\ in. or IJ in. 
diameter, dead weighted, and covered with cloth and leather in the 
usual ootton-^pinniqp' manner. (See %. 46a.) 

The Headstocks. 

As Regards the headstocks, although the woollen mule type 
of headstock has hitherto been most used, the cotton headstock 
has often been used for the spinning of cotton waste, ' being 
altered in order to spin from long condenser bobbins if required, 
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and being e<iuip})ed with a i-atching motion for diHengaging the 
rollei-s ffhoi'tl} ))efoi'e th(i carriage haH finiahed ita outward run. 
Klaewhem in this *hook we fully explain how quite recently 
mosU determined and most successful attempts liave l)Con made 
to fully adu])t the cotton headstock so as to give inosi excellent 
results iu the oi dinary way of spinning cotton- waste yams of 
good and Ho-oilled ihie qualities. It is a somewhat noticeable 
fact that self-acting mules for the s})inu^g of cotton-waste have 
very often indeed had the headstocks built upon the side rim 
principle, in which the rim shafts are piirallcl to creels and rellers, 
although the l^ick rims are made if required for eo^n-vraste 
spinning, and the rim shafts are at right angles t» the rollere and 
creels. It is possible that the side rim armngement suits the 
woolleu type of headstock somew'liat better than it does an oidi- 
nary cotton spinning headstock, but in such cotton spinning it 
is seldom the side rim is adopted unless it is a vt^iy low looin in 
which a countereliaft running down the centre of the two mules 
will give a much longer down lielt than would he obtaiiuNl with 
the oidiflaiy top countershaft of the iMck rim. In some ^ases, 
of course, the headstock is constructed on the side rim principle 
in order to suit the arrangement of driving shaft already obtaining 
in the room wherein the mules are to be placed. Bide j'inis can 
and do give good results, hut the writer on Uui whole prehsi's the 
back rim pulley unange^ient. 

SpiitdlM aiid Pnninrlwwt. 

• ^ 

Becaqsc of the very thick chaiiuter of the ^iirn it is uecessai'}’ 

to make big cops as a mle in order to restiicdi the numl)er of dof- 
fing times at the mule, and to make the cops last longer at the next 
process. For this reason the spindle gauge or distance frem centi'e 
of one spindle to centre, of the next one is usuatly a w4de one, say, 
anjlihiug from U^n. or IJ in. u^to 2^ in., or so as compai^ witli 
1 in. or 1| in. as a standard for pin-cop weft, and in. to ly in. as 
a standard for twist cops in the ordinaiy' pi'ocesses of cotton spin- 
ning. It follows partly from the wide spindle gaii^ that the 
number of sjundles per mule must be much less than toi'^cotto^i- 
spinniiig mule, but another reasorf for a reduction in the number 
of spindles is found in the great amount of creeling and doffing 
required, which reduces the Opacities of the operatives as regards 
number of spindles. In a general way a waste mule containing 



FINAL HflNNING MACHINES FOR COTTON WASTE. 207 

550 HpindleR may bi< coiiRidored a l«;ng one, \vhile a moK) URual 
limit is from 450 to* 500 spiiidlos, and mules have hoim made 
with as few as atmiit 300 spindles, or even less. Of course, this 
does not a])pcar a lar^e iitiiiiher as compared with the ■ 1350 
or so of many modt'iii weft-spiuuing mules in oixliu.My cotton 
s])iiining. The pi-oductioii in jKJunds per spindle appears to be 
very great to an oiditiary cotton s])inner, it being quite possible 
to produce G lb. or 7 lb.,|)er sjiiiidle jmsi* week of counts 3|’8 or 4 ’b, 
with a mule carriagt: making about five diaw's pfU* minute, and 
using a decent quality oL waste, well carded and placed upon long 
coiidenAnj^ linhhiiis in pi-optM' fashion. Assume, ^r example, we 
have a pair of ^no<l(nii mules, each containing 500 spindles, and 
producing 7 lb. ])er spindle of counts 31 with K40 j-ards per hank : 
500 X 7 = 3500 lb. ])ei mule per wetsk, or 3500 x 2 = 7000 lb. 
per pair of iiiuhis. This weight is as much as a factoiy of 20,000 
spindles would produce at 70 'h or 80’s counts, and is mainly due 
to the fact that it only takt^s 3j[ hanks of such \arn to make 1 lb., 
whereas it takes HO hanks, or about tw'(>nty-thrue times as 
mucif length of HO’s counts to weigh 1 lb. This is obe of the 
points to be rumeinlM‘re<l always in com|iaring pitKliictions of 
cotton-spinning machinety, whether it be a mule, ling frame, 
carding engine, or othe.r machine. When it is stated, for example, 
that certain carding engines are each doing 900 lb. per week, 
while otlieiw are only doing 400 lb. each^it must be I'emembei'ed 
that the diflerence in w'oight is nearly all due to difference in 
density of cotton, and not to the fact that the cylinder, taker-in, 
^ flats go so much faster j)j\ the h^ avy fhan on the light 
weight. 


Coifon-W^anfe Mule iriilt Cotton Ileadiiock. 

As stated pinfioiisly, thoiv is a good deal of I'esemblanoe be- 
tween the spinning of cotton- wasjp yarns on the cpndenser principle 
and the spinning of w'oollen yarns. In each case it is sought to fell 
and intermingle the fibres lather than to make them parallel, and 
therefora ii^ach catk* the use of dmwdng rollei's is generally entirely 
oftiitted^nJ the strands of cotton are foiTued upon long bobbins 
at the rondenser of the finished card and taken directly to the creel 
of the condenser spinning mule. Naturally the draught or power 
of attenuation of the fibres of cotton or wool to an}i;hing like a really 
fine degree is quite iMipracticable, as the limit of draught by any 
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other suitable means is vei]^ soon attained. Hence wo have the 
long-established practice of using the woollen mule type of headstock 
in mules for spinning waste cotton yarns on the condenser system. 
In lilft.‘ manner there is a gi-eat i^isemblance in the finisher carding 
engines as used for these two materials, not alone in tlie fact that in 
each case the car'd is of the roljer and clearer t}'pe, but also in the 
manner of dividing or cutting up the width of the flef'ce of fibres 
from the dolTer into a sufticient numlxir of* individual ends, I'each- 
ing usually fi-om ten to thirty-one or so for cotton waste, and 
sometimes up four tinn^ this numl)er upon w'oollon condenser 
cards. One of* the developments of i-ecent yoai-s in* aonnexion 
with the spinning of cotton-waste yarns has been the modification 
and application of tlu! cqttou-spinning t}’pe of headstock for the 
purposes of cotton-waste spinning upon the condenser principle. 
We now propose to describe a mule that has l)eeii brought 
up to date for this special pui'i)OKe. In this case one itar- 
licular and essential featun! is the ailoption of the carriage gain ’* 
or “ drag principle for diuughting the cotton out, to the uttiu- ex- 
clusion of the “ retching ” or second stretch f)rincij)le, the Veil- 
known * slubbing” motion for the early o^xming of the i'oller-l>ox 
not usually being needed or at all used in this mule. This mule Ih;- 
ing opereted on the condeiimu' principle', there is, of course, no 
roller draught at all, exacfly as on the woollen mule princitde. Take 
an example of spinning counts 7 ’k to 8’s from hank condenser 
strands. Each long condenser crocO bobbin may contain about 
Ihii’ty ehds — one each for front twisting spindle — the total length 
of the bo|;bm being about 48 in., and full diameter 8 in. or 9 im 
This long bobbin is placed horizontally upon a fluted tin roller oi' 
drum of possibly 10 in. diameter or so, and is l)eiit backwards 
with its ends against the veilical ci'eel stands. The tin chfum 
method of driving ensuros a suibciently positive rotation of the 
condenser l)obbin* and a unifoiip surface speed, whatever may 
be the diametm* of the bobbin. The strands of cotton from these 
long bobbins are conducted through vertical ^ide wii'es l^ehind 
the rollei's much alter the oi'ditiaiy cotton spirAiiug m>;le style for 
single rovings. Next,* the cotton passes through the rAle^ which 
consist of two bottom fluted rollcirs Tipou which is placed a feather- 
covered roller >^eighted on the dead-weight principle to ensure a 
suflicient grip of the cotton ends. These three lines of rollers may 
be approximately about 1} in. diameter, there being probably a 
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slif^ht dilTereiKK* in jiamcter betwo* n toj) and Iwtiom rolli*™ to 
prevent Ihitin^' of the leather-coveitHl to]> ’jailers. Finally, each 
cotton end passes fioin the rollei'S to its K])indle, wliich usually 
has only a inod(*vate amount of “ lo]>pinj;.” or distanc({ fioni top of 
spindle to toj) of diited front roller, and only a moderate aTuount 
of spindle Ix'vel also. A lar^ aiaount of either “lo})pinf'” or 
spindle “is'vel" would prehahly make it awkwaid to put in the 
required amount of ‘‘^'ain” or carriajje dmuj^ht nithont running 
some risk of the yani dniwing olT the spindles wl en the cops were 
nearing their full length. {Se<i lig. 47.) 

Let ..n now deal hrietly with thedrixingof llft‘ three jiiimary 
and fundamenliM riioveiiieiils of this mule din ing draughting, twist- 



Fru. 47.— Cotton- watito M ile witli Cotton lleudHtocIc. 
ing, and oidinary outward carriage movement. It will simplify 
matters and gi^iiatly help a cotton mule man to understand tlie 
mechanism and qpemtion of this headstock if we state at once 
that the i-ollers and carriage are driven at a unifoiin speed during 
outward carriage tmvel, while tfle spindles have thn»e different 
speeds during any one run put, each speed lining definitely 
tainod frozm propcv mechanism, and each coutrellcd as required. 
'V^e shally^plain that the first motor or sidq-shaft for driving the 
rollers /iiid carriage is driven oin a diffi^rent maimer from what 
obtains in the oi^inary' cotton mule headstock, but from this side- 
shaft the driving of rollers and oaivriage is much the same as 
every cotton mule worker is acquainted with. There are, of 
cours' , no draught wheelfi for driving the back and middle rollers, 
14 
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as thoHC rolloi'H are not used and there in a definite connexion 
between tW driving of the. rollers and carriage, so that the relative 
Hpeeds of cariiage and roUen: may be adjusted to whatever 
amount of draught may be requii'ed. If, for example, it is I'equii'ed 
to put in a little less draught, this may easily he done by altering 
(a) a wheel which will drive, the rollers more quickly without 
altering the spewl of the; carriage: or {/>) by altering a wheel 
which will rediict* the speed of the callage without altering 
the speixl of the rollers. If, again, it was considei-od 
that the limit "uf cai'riagt; and rolhu* speed had Ixiiii attained 
consistent with< the quality of tlie material and the •{.'weciiig-u]) 
ca))aGity of the workeis, the al)Ovc casti would ])rohahly In; 
met by altering that clninge wheel, which would reduce the 
s})eed of the carriage and lesive that of the rollers unait(‘itMl. It 
is to Isi particularly nottMl that the outwanl spet^d of th(' ciuinage 
in this ])ai'ticular waste-sjunning mule is ktqtt at a unifoi*m rate, 
whereas it is moro usual in the woollen mule type of headstock 
to draw the cairiage out at variable speeds by scrolls of much the 
same shape as those usually employed to draw in the canine of 
an ordinary spinning mule. In the woollen mule tyi>e of head- 
stock tliera is not as a rule any long Imck-shaft — although it is 
possible to have one — but in this now cotton headstock the usual 
long back-shaft containliig the usual description of piactically 
unifoim drawing scroll is used, and the stretch of 64 in. is 
adopted, this being the well-known standaid for oidinar}' counts 
of cottdn yarn from all g-u-den numbers from 20’s to (iO’s or so. i 
(Bee fig. 47.) 

Dririntj for Variable Spindle Sjieerix. 

We have endeavoui’ed to woiil the dj'seriptions so that anyone 
familiar with ordinary cotton mule headstocks'' would be readily 
able to understand the special features of this cotton headstock 
for spinning waste-cotton yams upon the condenser })rinoiple. 
Without doubt by far the greatest difference in principle of con- 
fitruction, as between the headstock of this mlile and^^that of an 
•ordinary cotton spinning mule, consists in the arrangeflients for 
driving the spindles at three different speeds during each run-out. 
•of the carriage, while keeping the rollers and carriage at a uniform 
iq)eed. Such variable speeds are necessary for the best results in 
.qunning ywnn on the condenser system without using draugh^ 
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rollers iu order to keep the yarti si Hioiently soft while the carriage 
draught is put in. It is the commou praot!{te to have either two or 
three speeds of spindle in any waste spinning mules, and, as 
stated, in this case the triple speed method is adopted, ^ow let 
us ask the close attention of our readers to the particular method 
of driving by which the three speeds of 'spindle are attained. On 
many cotton spinning mules there aiP two side-shafts, the one 
on one side of the rin^-shaft being for driving the l)acking>ofT and 
taking-in, while that on the opposite side of the rim-shaft is for 
driving the carriage and roUors. These two dri"^s are essentially 
maintu’'i.'d in the waste mule headstock under discussion, but 
with the V('ry"im})Oi'tant and radical difference that the shaft upon 
w’hich the driving of the lollers and •carriage is centred, is not 
driven from the rim -shaft as iu ordinaiy mules, hut is driven hy 
a separate belt fiom the counter-shaft or overhead shaft, there 
being a ^lair of fast and loose pulleys upon this auxiliary' shaft, 
used for driving rollera and carriage. With the trains of wheels 
for driving the rollers and carriage fiom this fast and loose pulley 
arrimgement we need deal no furiher, except that we may just 
state that in all essentials and principles they are much similar 
to those employed on any ordinary cotton mule. There is a 
free-wheel connexion, or catch and ca^ch-whtiel airangement 
between this extiw side-shaft and the tim-shaft, so that at the 
commencement of (iach outward I'un of carriage, for possibly 20 
in. or more, or any proportion of the outwaixl stretch i-equired, 
th(‘ special side-shaft drives the spindlcH at a slow speed as well 
*as the rollers and caiTiage, hut afterwaids it drives only the rollers 
and carriage, and the rim-shaft proper has never anything to do with 
driving these two latter organs. The rim-shaft is of very parti- 
cular construction, and will be best understood by such of our 
readers as may 11x3 familiar with the method of obtaining single 
and double spindle speeds in Threlfall sf^ial fine spinning 
mule, with two different diameters of rim-pulley. In this triple- 
speed cotton-waste mule h^stook there are three belt pulleys, 
the oen^ one being loose on the rim-shaft. The front belt 
pulley, fs secured to the rim shaft, to which also are secured a 
ralchit wheel for the fiiee-wSeel motion at the front of the head- 
stock pulleys, and also a rim-pulley of small diameter at the 
extreme back end. The third beR pulley is secured to a long 
boss which runs loesely on the rim-shaft in the same direction, 



212 


COTTON WASTK. 


and haH scoured to it a Becouij rope rim>pull^;y of lai^fjier diameter 
placed just inside of the small rini-pulley at the back of the head- 
stock. Huch is the method of construction, and flie exact action 
of these parts ^vill be i ciadily comprehended by anyone who now un- 
derstands the construction. As the caniage Bta]'ts out tlie ordinary 
down-hclt for the rim-pjulley ia on the contml loose imllcy, and 
the auxiliaiy b(‘lt is not only driving the carnage and rollei's, but 
also, by tbe catch and catch-wheel or i'res-will anangement, is 
driving the rim-shaft, and therefore by the smaller rim-])ull(‘y is 
driving the s])iiidie8 at a very slow s])ewl. After the carriage has 
travelled peihajjA 20 in. or 2 ft. the down lM‘lt is nicAVd upon 
the front lM*lt pulley, and at once tokes coimnantl of tin* rim- 
shaft, and the ratcbet-wheisl or free-wheel on rim-shafl runs away 
from the driving catch of the uiixiliaiy diive, wliich now only 
drives rollei's and carriage. Arrivexi at |)ci']>aps IS in. or so, more 
or less, from end of caiTitige tmvei’se, llus down belt is moved 
upon the back })iilley, and the larger rini-i)ulley drives the* s])indleR 
until twisting has iinished. 

Three Sjkiedn of H^nndh} 

Heferring agsun to the three-spindle speed muU‘ tor the puqiosi; 
of spinning cotton waste on the condenser princijih*, it will lie 
understood tliat any I’equired propoitioii of spef;d may l)e olitaiiied 
as betwetm the firet, aceC/nd, and tliird speeds respectively, but 
the principle must always bo oliseived of having an initial low- 
spindle s]peed in oixler to perjnitthe cairiage dmugbiing of the cotton 
without thr/;ad breakage. This is so<riie that if a brokeu thi’eud 
be pieced up on the mule just described before the carriage has 
travelled several inches away from the beam it is vciy likely to break 
down again, owing to the spindle half of the pieced thread having 
more twist than the roller beam half, and also owing to the weakev 
and thicker nature* of the piccingitiportiou. The carriage itself is 
made the medium for determining when the changes shall take place 
from lowest to medium spindle speed, &nd from n^edium to highest 
speed. This will bo readily understood by thosb conv^>sant with 
the single and double speed motions of fine 8pinnin^*'piule8. 
There are,, however, essential differences in principle ; if we started 
double speed earlier we should speed up the rollers and carriage 
also until the back-shaft and roller-boxes opened. The waste 
^ See sketch and description of 8-apecd motion'in appendix. 
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«piimiiig mule *18 more like a Threlfall mulo, in which the double 
apeed is obtained enflirely fmni brin^ring a larger diameter of rim- 
pulley into use, ho as to sjieed the spinates alone. There are 
some im|)Oi*tant details of pi-acticc which are affected by this par- 
ticular feature, as, for example, supposing that the new waste 
iniile with cotton headstock were alteitjd — as it could bo in about 
a minute or so-so as to change from modium to maximum spindle 
speed somewhat sooner in relation to the termination of the out- 
ward carriage ti’avel, tlie effcict "would lx* to obtain inoi'e twist in 
the yarn befoiu the carriage got out, so that lesi- would lx? neces- 
sary afttn the caniage got fully out and during twisting at th (5 head, 
and the inule^vould make a completi* dmw in a piopoilionately 



Pki. 4S.— Colton-ivastc Mulo with Woollen Type of HeadHto* k. 

shoiier time, it must lx* uodeivtood that ohe tin rober twisting 
motion is applied to this mule so that sli])])ageof the? rim-band does 
not affect the total twist yav inch ])ut in the >’Arn, and also t|}at 
after the full twist has been put in the }iirn booking-off occurs, 
w’hatever pix)}X)rtron of twist may be left for insei-tion during suj)- 
plenu'utaiy twisting after the •arriage has come to a standstill. 
Also our nsaders must |ximiit us to again remind them that the 
rim-shaft ^s nothing to do with driving the rollers and carriage, but 
^uly drij^ the spindles. The 3-spoed motion just described is 
mode^by Messre. Asa Ijees & ^o. 

Stojt-Moiioiis. 

For the purpose of chaugiug tfle creel lx)l)binB and perform- 
ing various little duties, it is more often necessary to stop a waste- 
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Hpinning mule than an ordinary cotton-Rpinning* one, and it is 
quite confjnon on a waste mule to employ a special application 
of stop-motion seldom' found on a cotton spiimingi mule. During 
the laht iifUicn yt^ars or so it has become the usual thing iu 
ordinary cotton spinning to apply a turnover latch or handle 
which the operative may turn over to be out of action any time 
when the cai-riage is coming out or going iu, and may then ex- 
pect tlie mule to stop at the rollei‘-l)eain, Jxicause the duwn-l)clt 
has not been unlatched and allowed to move ou the looH(i pulley. 

In the waste ipule this idea is oftim carried out to the further 
extent of extending a wirts rod undemeath the faller slvidts* for a 
good portion or all of th(j length of the mule. By simply pulling at 
this rod the latch may be turned over from any position in the length 
of the mule, and this may often prove to be a distinct convenience. 

As a matter of fact, we quite fail to sck: why it should not l)e 
regularly applied to ordinary cotton-spinning mules, because it is 
simple and cheap enough, and can 1)0 placed out of the way lie- 
neath the faller shafts. In some waste-spinning mul(>H the idea 
is canied out furth(jr still by using the long wire rod as jusl de- 
scribed, and arranging so that sliding it shall place the belt at 
once on the loose pulley at any point in the outwaid tiavel of, 
the carriage, To do this it is common to latch the down-lielt 
in }K)Rition, and to arravige for a s])!!^! s|viug to be always 
pulling at the strap rodi,as the carriage moves out. By moving 
the long rod, connexions are also moved so that the down-belt fork 
is promptly unlatched, an^ the bell is drawn upon the loose . 
pulley by the spiral spring. This is special ajipliwition of the* 
stop-motion principle which we scaicely think would suit most 
ordinary cotton spinning mules, liecausu the need for its use 
would seldom aiise, and it would make the stop-motion parts a 
little mixed up to also utilize the turnover lat^h principle, the 
strap-relieving motion, and the hastening motion. Before leaving 
the question of stop-rods we may firat say a word about one of 
the latest little devices for locking' the long stop-rod, or big 
storting and stopping handle of any self-acting tmule, )j^ether for 
waste or oidiuary yarns. A wire loop or cross-bar of tfuout 6’k 
wire is hjnged to the top of the standard, through whio\i the 
8t(q)-rod passes at the front ; a suitable blot is out across the top 
of the stop-rod in such a position that when the stop-rod is pushed 
home and the mule is stopped the wire croso-bar at once drops 
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in the slot of the stop-rod, and must & lifted again befora the 
rod can be moved kito working pt^sition. .To pmvent.this small 
locking or safe^ device from being trouL'idsome during “ whip- 
ping ” a flat slotted sword-like steed liar is loosely fitted to the flat 
side of the front part of the stop-rod, and by simply moving this 
forwaifl the wire look is lifted out of action so as to leave the 
stop-ix>d free to be manipulated its requ'red during the whipping 
opcu'ation. We aixi all too sadly aware of the accidents that have 
occurred owing lo accidental nioveinent of the stO}i-rod, and the 
present writer has a very vivid recollection M at least two 
occasions^ on which he himself very narrowly ‘ escaped serious 
injuiy owing ^o this veiy thing. We i-efer to th*H device liecausn 
it was on a \vaBte-spinning mule that w^e saw it in operation. It 
will be readily undci’stood that either cotton-waste mules, ordinary 
cotton-spinning mules, w-oollen mules, worated mules, twiners, 
or other uiachines using similar stop-itxls may utilize a device of 
this kind ecjually well if desired. 

^ JidiuarkH on Three-Sfieed D-ririmf and MtUen. 

We hofie ouj- readers have thoroughly gnisped the central 
id(‘a of the thnie-speed motion of the cotton headslock as 
descrilied for waste spinning on th(‘ condenser jirinciple. It 
will be understood that by altering tj^e sizes of the two back- 
rim puller’s for middle and highc*st spindle speeds, or by alter- 
ing the train of wheels from auxiliary side-shaft to rim-shaft, 
any one of the throe siiindlo sjieeds may be altered without 
■touching the other two. By a laj-fi[wr driving wheel the first 
spindle, speed could be alone increased ; by a largeF diameter of 
back-rim pulley the middle spindle speed as well as the first one 
could be inci-eased, and by inci-easing the diameter of the las'ger 
of the tw'o rii»-pulleys >ve could get a hightu- double or final 
spindle speed. Altering any one of these would have to be con- 
sidered in rolation to the t^dst per inch, tkiid the question of 
possible “ striking through}," or promatuiu changing of the down- 
belt. litf this t^ree-speed motion it must be understood that the 
*compli^n of the outward run is niarkej by the opening of the 
draHing-out box and rollor4box, while both the oi-dinary down- 
belt and the special belt of the auxiliaiy' side-shaft are moved upon 
their loose pulleys before backi»g-off occurs. Afterwards (he 
ordinary rigging-h^nd or vertical taking-in band takes charge of 
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the mule, and lii-Ht diiven the Imokin^-oiT, and afitTwai'dH draws 
the can'itfc^'e in an on oi'dinaiy spinning' mules. It a])})eaiv to be 
the general opinion o( cotton-waste spinmns who have operated 
mules Iwth on the woollen mule jn-inciple of “ ratchin{» ” th(s yarn 
by lh(‘ aid of slubbin^ motions, and the use of variable drawing- 
out scrolls, and have also had experience of waste-spinning mules 
which draught the cottoiwnds by the aid of “ gain,” and not “ ratch,” 
that the *' gain ” method is distinctly the better wh('n condenser 
strands of linei’ than three hank or so a]‘e u&id. Take for ('xamph' 
a w’aste mule spinning 7's counts of yarn from 4 'h condense*!’ 
bobbins, it is clainied that inoi'e pi-odiietion and h(‘tter yai-n can 
be obtained from 'a cotton headstock with a continuous draughting 
of the cotton hy can-iage giuu. Also the use of ptirallol scrolls for 
giving a uuifoi'm outward iqjoed to the caniage apix’ars to lx* 
favoured by many in such erases. The makers tliemselves make 
their claim in the following words . “ This method of spinning 
produces a liner and much more ev(‘ii yarn, as the diunght is ])ut in 
continuously and gradually, and not all at the (*ml of Ihe draw, as 
in th(5 old(!ji’ system ; it enubhss coars(*i- roving to k* used ihan 
loi’mej’ly when sjunning the s;une counts, as it is possible to obtain 
a draught C(]ual to half the draw ; and it gives a larger pi-odnction 
as the twist can he ])Ut in sooner than hy the oldei' syst(*m. Th(* 
mule also, having a Iwick-shaft, works moi’c stejulily, and thew’fore 
runs faster.” It will Iks quite uiideratood that automatic gov(‘rning 
motions, or "strapping” Ihotions, automatic nosing motions, and 
liaokiiig-otT chain tight(>ning motions can he and often are ajiplied 
to a cotton-waste mule just as on an ordinary cotton mule. It 
is found aisc that the instantaiuiouH click-locking motion is an 
advantage, as it prevents "clicking,” or having both liacking-off 
and winding-oil clicks engaged at the same moment. In the 
cotton headstock desci'ilied this "click” motiou.js on the cone 
principle, and is worked from the rocking-shaft in the caniage 
middle piece, and thh click is enga^sd before the cai riage Ix^gins to 
move by the same set of mechanism tljat does the locking of the 
fallcrs. We. believe most people will ooucode/. that ^nc-click 
geanng aud ungeai'ing motions havo done very excelleiiKjjervice 
when put on and adjusted to propen advantage, and often r&ider 
efficient sCl'vice in .limiting the number of snarls put in the yaio, 
and in getting good solid copr. In the case under notice the 
winding click is made of steel, case-hardened, ^with teeth out out 
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of thn solid. Anothor make of ti)i'ee-ST) 0 (jd motion is shown in 
lig. 49. 

liovvXi of Moremmih in CoU-on Waate Mule. 

In a modern waste-spinning condenser muie opemted entii'ely 
upon the “ cotton *' B 3 'stem th^» jound of movements which make 
u}) a complete draw are much the mine u : for an oidinary colton- 
■spinning mule, excejiting for differences in spindle speed and in 
the waste mule h:wing*iio raller draught. Beginning at the roller- 
beam, we have a continuous and uniform doliv ly of cotton fi'om 
the toilers, accompanied b}* a uniform s))etid of ule can-iage. Jn 
an oixliimiy cotton mule ih(‘ sjteed of the third ^mpoitant factor, 
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viz., the spiiKlJes, is also uniform, but in the waste mule the 
spindles invariably have either two or three speeds. The carriage 
having reached the end of the stretch the back-shaft and roller- 
boxes are opened, the twistinj^ motion regulates the amount of 
twist put to the j'am at this penod, and then the down-belt 
is moved upon the loose puliev. We then have backing-off, faller 
locking, ^ablo ^tum of the carriage, unlocking of falleiu, and re- 
^mnieililraient of spinning in the orthodox* manner. Let us com- 
pare •his with the “cycle" movements on the usual spinning 
mule for cotton waste on the woollen sj'stem. • Wo again have 

^ A brief lettered deaoriplion of this particular irotion will bo found in the 
appendix. 
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the delivery of condensed cotton sti-ands from the* rollers, hut this 
may he accompanied hy a variltble speed of carriage. The spindles 
have a vcjy low speAl for the greater portion K)f the nm-out. 
When .the carriage has moved a suflicient distance outwai-ds, say, 
possibly about 40 or more inches out of about a 70 inch stretch, 
the delivery of cotton from this rollers is stopped while the car- 
riage continues its forward movement. This is naturally accom- 
paiyed by the requisite amount of “ spindle jdraught," or “carnage 
draught ” as it may be termed. These cenditions may obtain nntif 
the carriage gebj, almost or nearly out, when the double spindle 
speed may lie hfought into action, so as to save tiino.to' intro- 
ducing twist in the yam as cjuickly as possible.now that the 
conclusion of “spindle di-aughting ” will permit of the insertion of 
the twist. We have, of course, tlic arrestation of outward 
carriage movement, and disengagement of drawing-out motion at 
the proper moment. During the supplomeutaiy' twisting ])eriod 
we may put into opemtion the “ draw-1 )acl< ” or “ receding”’ 
movement of the carnage hy which the carriage is slowly moved 
a short distance towards the roller-beam, ii] order to prtiveAb the 
shortening and hardening effect of th(5 tw'ist from pulling the 
threads down. This is a particular feature of a mule operated 
upon the woollen hoadskek and “slubbing” motion principle. 
Supplementary twisting, (double speed of spiqdles, and roceding 
action of cairiage may take place concuiTently. After the con- 
clusion of twisting, w’e have backing-olf, faller locking, winding-on, 
shajiingof cops, and return of carriage exactly as before described. 
It will be understood that the condenser sjuteni of carding anff 
spinning, whether the mule “ draught ” be obtained upon the “ drag ” 
or upon the "ratching” principle, always produces a very full, 
so’ft-feeling yarn, W'ith tlie niquisite strength obtainc-d from the 
ruhbci's of the card, the crossing of the fibres and spinning 
coarse niimIxirH. 


77te SlMiiuj Motmi. 

Jt will be of interest and profit to many ofi'our rdfcders if we 
give a brief descriptioiv of the mechanism which th6 rollers ai'b 
controlled, so as to deliver cotton for only a portion of the out- 
ward movement; in a cotton-waste mule operated upon the 
woollen headstock principle,* and fed with condenser bobbins. 
Take an arrangement as made by one firm* The roller-box has 
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one of itB sideH ^eld in contact wiuh the other half of the boK by 

meanfl of a latch-lc^cn*, u-hile a specially disponed spwng is al- 
ways endeavouring to open the box, but is*prevented during the 



rod running along towards the ^nt of the headstook. Upon this 
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Ion;! rod is pliiutni nn adjufltable finger, which is ahted u]ion when 
requiierl hy a hmcket* fastened in the (jarriagh “square”. In this 
way a sufiicient movement is given to the long ipd, and is trans- 
mitted. hy the veiliical link-rod to the latch-lever which holds the 
Tollei -lK)x shut. The lifting of this lever releases the half of the 
lolh'r-hox, and this lx)x is at once foi'ced open hy the proper spring. 
Tt Avill Ik* rcsadily comptehonded that the change hrackets may Iw 
adjusted so that the ixxl may he moved and hox opene<l when the 
caniage has made say 20 in., 40 in., 44 in., or any other pro- 
portion of the full oiitwaiti stretch that may he desircjd. This is 
not th(* most common fonn of sluhhing motion hy any mqi^s; hut it 
will l>e retulily undei’stood hy most of onr readers,, and (‘specially 
hy thosi* who aie tamiliaf with the rt'cent tremd of fashion in 
legaitl to the 0}Xining and closing ot the roller-hoxes in some 
mules put up for ordinaiy cotton-spinning ])ui'})oses. It is well 
kno^^n, for exanqtle, that some oidinary cotton-spinning mules 
for many yeare had the roller-hox opened and closed hy the 
sliding action of a long rod as imparirxl hy the carriage. More 
reec'iitly, howevci', it has become tlus favoiuite piiictice to ^qieii 
the roller-l)Ox exactly upon the princijile explained as aliove 
for ihr* sliding-rod sluhhing motion of the wasto-s])inning mule. 
Instead of having the sliding-i'od to actually conqu*! the hox 
to open, the rod now tf'eleases a kind of Jever ari-angeinout, 
and the spiing does tb^^ iml work of ojx'iiing the l)Ox. This 
devc'lojiment has taken place laigely because with tins former 
pmctice .the rod \\ould drag along with the carriage moro 
slowly sometimes than otfic'rs, and, there was not always llit^ 
exact and prompt opening of the lx)x which is requisiU) for 
obtaining absolute uniformity in the amount of “mtchiug” as 
reejuired for fine counts of yarn. In th(! more recent sjTjtem the 
real o]x^ning of the roller-box is left to the spring, and not to the 
rod, and Ijotter action is on the whole obtained, although skilful 
setting and maintenance of paits in good condition produced ex- 
cellent results >\ith the oldci- sptem. aNow there is no difference 
to speak of in principles of construction and action bd^een the 
roller-box opening of fine mule just refeired to and thS l^w lou^ 
rod method of opening the roller-bdx on some condenser, Vaste 
spinning mules. *It is, indeed, very apparently a fine example of 
the saying that “ Extremes miet,” sinoe in the one case we have 
the use of the “ ratching ” principle for fine (X)tfa)D yarns, and in the 
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other case wc iind it used to an even Far ^ator extent for producing 
the very coarstist of cotton yarns, white in almost all niediitm counts 
of yarn from American cotton — say. lO’s to 40 ’h, or liner oidiimry 
cotton spinning — the “ratohing” principle is priuitically ignored, 
fn the fine mule, the amount of ratching, however, is limited at 
from 4 in. up to 4 in. or 0 in. j»er stretch, whei-eas in a cotton-waste 
mule o])ei'ated on the woollen mule principle with a slubhing 
motion, it is possible fu^the amoniitfif ratch to reach to almost half 
th(! coinplcti; stretch, say, up to from 30 in to 35 in. in a 70 in. 
stretch. 


Whe.el Slithhiiuj Motion. 

The moi-e iisiml form of slubhing motioji as used on a woollen 
mule he-adstock for spinning cotton-wjwte or woollen yarns is sejjar- 
at(xl from the carriage, and thei-e is no long rod, the r(>lease of 
the latch-lever of roller-box depending upon a train of wheels 
opci-atod fiioni the front roller itself. The presmit writer ex- 
amined this fonn of slubhing motion as apjilied to cotton-waste 
.niulc^with the woollen type of headstock, and as buift b} three 
different makci'S. A brief dosciiption of one only will be given, 
aibnd it must be undei'stood that in exact di'.tail of constniction the 
othei’S differ from this one and from esich othc’r. but not in principle. 
The loller-box is held in gear by a latcii-lov(U’, exactly as in the 
case of the long rod motion, w'hile a spiral spring is aUvays 
trying to foroc the box open as against the pressure of the lever. 
• In this case there is used a “ slubbingj’ wheel containing a good 
Seal of slotted space on its side, and not far from the edge or rim. 
The face of the wheel is numbered much after the style of the 
index wheel of a comber — although we do not think the marks of 
the slubhing wheel bear any relation to the teeth of the wheel "as 
in the case of th(f index wheel— and a stud is secured at any re- 
quired point in the slotted space^ It is by the josition of the stud 
in the slot, and in regard to the markings on the rim of the slub- 
biug wheel, that the releasePof the latch-lever and the opening of 
the roller^ox are* determined in relation to the amount of yarn 
(feliverea aind the exact distance travelled each draw by the car- 
riage Ibefore the roller-box is "opened. For example, by screwing 
the stud at a certain mark or number in the sidh of the slubhing 
wheel the roller-box might be opeiftd and delivery stopped after 
the ^carriage had t»velled 50 jp. out of 70 total. If it were 
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required to have 60 in. or only 45 in., or any other amount of yarn 
deliverc(> before opening theWlor-box, it wbuld bo a case of only 
putting the stud in the proper slot opposite the proper number on 
the Hlubbing wheel, and this need only be the work of a minute. 
In th(' case of the i-od system the alteration would iiiquiro no more 
time, and some markings on or near the long rod would serve to 
indicate exact amouut'of yarn deliveit)d fo]‘ opening at any par- 
ticular mark. Wo are inclined personally^to prefer the rod aystom 
mainly bticauso the slubbing wh(tel lequires other gearing for 
driving it ix)un(|, and special means for I'eturning it to its initial 
position for the^commencement of each outward mn. •Pf'coui'se, 
the long i-od also must bii pushed hack to spinning position, hut 
this is a very conveuienth thing to do. The slubbing wheel itself 
differs little with different inakei's, hut the manner of driving it 
differs considerably. In the case undei* notice thoie is a train of 
two small wheels diiving two laige ones fiom front roller to sliib- 
hiug wheel, with a cari'ier introduced for convenience, and to give 
proper diroction of revolution to the slubbing wheel. The fn)nt 
rolh'i' whdel itself is very small, and the slubbing wheel disfluctly, 
large, not voiy much unlike the front roller pinion and crown wheel 
of an oi'dinary' draught train of wheels. A sufliciently slow rotation 
of the slubbing wheel is obtained to provent the stud fimn releasing 
the latch-lovor of the rolkr-box until the carnage has gono sufli- 
ciently far. In Older tQ roturn the slubbing wheel to its initial 
position for commencing a new draw a weighted chain anungcinent 
is usid, and the method oj gearing has to be arranged to permit 
this rotura action. The use of this .weighted chain is one of thfl 
details in which the slubbing wheel appears to be somewhat in- 
ferior to the long rod system, although long practice has probably 
r&onciled the workera to the former method. 

Self-AcUwj Mule {Condemer Syetem, tig. 50). 

• f 

Such a mule as the one illustrated in tig. 50 is suitable for 
spinning a full, soft-spun, and level yarn from such cotton wastes 
as comber waste and various kinds of bard wasto or sofl^^te. 

The bobbins fromi the finisher card are placed 5^ inclined 
stands and are unwound by contacf with grooved surface, ^rums. 
The roving is ddivered from the rollers at a uniform speed, the 
oani^ speed is uniform anff the cotton strands are attenuated 
by the carriage speed exceeding tl^e surface spaed of the rollers. 
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Usually thefe are two lines of i'ottom rollers and one line of 
“top rollere, which ^nay bo doad-Veighted or self-weighted as 
required. Fuller shafts, carriages, spindle footsteps, and holsters 
■are much the same as for an oi-diuar}' cotton-spinning mule.* 

The spindles may he armnged to have a uniform speed, a 
■double speed or a treble speed as requiiijd, the latter being 
advisable for counts iiiior than i’s ; and m this case the spindles 
start at each draw at lowest spcwid, and have their maximum 
•sijeed during the final portion of the outwaixl '‘un. 



Fiu. 60. — Self-acting Treble Spindle Speed Condenser Mule for Cotton Waste, 
made by Taylor, Long, & Co., Btalybridge. For farther partioular8,*full 
description, and illustraUons. see Part II. 


Most of the usual mochanfi;ms applied to* a cotton mule are 
applied to the condenser n^le ( such as automatic nosing, govern- 
ing motion, an^ hacking-off chain tightening motion. Fig. 50 
•shows iwheadstock as titt<}d with the 3-B^j9ed motion for spindles. 

If required, a carriage nctarding motion may be applied, by 
means of which the carnage is started for each draw a moment 
later than the roller, so that cut tor thin places in the yam are 
obviated. 
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SlMiiuf Motion. AddUioml Betnmlcs. 

4 • * 

Ou(! of th(! impoi-Uiut motions in a woollen mule is the 
slubbin^' motion, which regulates the len^h of coiidcnHor yam 
deliveiiid fi'om the roller each dmw. Its object is to permit any 
desired length to be automatically and accumtcly measured, and 
it also helps to give facility iiii changing tlie weight oi- count of 
yarn. 

The Blubbing wheel may he armnged af right angles to and is 
di'iveii From the froTit roller coupling spindle, a pinion being fixed 
to the latter, wh^tii drives a com))oijnd earl ier, and the pinion por- 
tion of double caft ier drives the slubbing whi'el. 

The sliding eliitch-hox is held in gtxir with that fixed on the 
coupling spindle, by a lever which is lifted by a stud in the slub- 
hing wheel when sufficient condenser yarn has IxHsn didiveifd. 

The sliding clutch is then disengaged by a sjning, and at tin* same 
time the piuioTi driving the slubbing whecd is diojijxxl out of gear, 
and the slubbing wheel brought hack to the starting ])oint hy means 
of a chain, and weight. Tho clutches aro engaged by a 'ievi*!’ 
operotcsl by a cam on the change cam-shaft. To deliviM* diiTeient 
lengths of yarn it is only necessary to move a slotting stud to a 
figure iudicating the recjuirod length on the face of the slubbing* 
wh('el, in oidei- to accurately meAsure the number of inch(‘s de- 
livoi^d per draw. 

When once set, the aA'angemcni of this motion is such that it 
is impossible for it to overrun itself, or to vai y the length of yam 
delivered. • 

]ly this •arrangement of the slufibing motion the spinner 
still has easy insight and access to the interior of the bcadstook. 

Draw-back Motion. 

.This mule is aJs^ fitted with a ^raw-back or jacking-up motion 
to obviate the strain on the yarn due to twisting contraction. 
When putting a great amount of twists in the threads of a some- 
what tender fibre they have a tendency to break at tl|^grip of 
the delivery rollers. The jacking motion causes the carnage to* 
draw back a short distance and takes ftie place of the jackingii^Uer 
delivery motion applied to fine spinning ootton mules. The 
mule may be fitted either witif long or short shaper. The mule 
can be adapted when required wi^ mechanisn for stopping the 
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spindles, revershig the rollers, for the spinning yarns of a fancy 
character, and for twisting two ends together, • 

T/m EeDcrMng Motion is applied to mulM spinning veiy short 
staide and with soft twist, in which at times much trouble has 
been caused by the threads breaking at the grip of the rollers. 
To overcome this defect the rollers a^ turned slightly inward 
immediately after twisting, so as td bite on the twisted yam during 
hacking off and winding on, instead of on soft material as just . 
delivered untwisUid from the rollers. 

Sjiindle Stop Motion. 

This is chiefly used when there is a oonsidei-abJo admixture of 
other material, such as China grass, tow, etc., with pure wool which 
prevents much draught being put in the yarn. 

The J)rajr-back*' Motion. 

In the case of a iine spinning mule putting in a good deal of 
supplomeTitary twisi with the carriage fully out, it is often found 
uuue^ry to a(lo])t ineans for preventing the yamroontracting 
(effect of the twist from breaking th(! threads down excessively. 
The established method in this case is to cause the rollers to 
deliver a small amount of cotton at this time by means of what 
is variously termed the “ receding motion," the “ roller turning " 
motion, or the “jacking delivery" motion. In the case, for 
(ixample, of one mule, this motion conrasts of a train of wheels 
operated piiinaril^ from a small vrheel on the roller side-shaft,. 
«vhich thus chives a special bottom sh ift th>it reaches to the front- 
of the roller spindle, and drives the front roller by a catch and 
ratchet wheel arrangement. 

In another mule the whole of this mechanism is in front 
of the fast and (pose pulleys, but is much the same in principlo 
HO the above, although apparently differing in detail. 

Another firm employ a sAall sprocket dhain arrangement, 
combined with a catch and^ catch-whoel for the puiposos of their 
roller-tunning inoiion. 

• In the origint^ hand-mule of Crompton the difficulty was met 
by alight pushing in of the ^sarriage, and this obtained originally 
in seli^actoi’S, but the extra roller turning system has been in 
universe use in fine spinning cot%>n mules for a very long term 
of years, and is much better than the pushing in of the carriage, 

• IK 
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inasmuch as it does not shorten the length of yarn spun as does 
the draw-back motioTi, and it is much less clumsy, and does not 
in any way interfere with the arrangoments for backing-off, 
keeping the winding click out of gear, or preventing the premature 
engagement of either the backing-off or taking-in frictions. At 
the close of a lecture by the present writer at the Bradford 
Technical College the question was discussed why the "roller 
turning” method should not displace the “draw-back" method 
in woollen mules as it had done in fine cotton spinning. At 
different times jjt'e writer has been asked the same question in 
regard to cotton-waste mules in which the same thuyg exists. 
Apparently the answer ma) Ihi given somewhat rs follows : In 
a line spinning mule ttie i-oller diuught is sufficient to pi^went 
the slight portion of }arii delivci\*d by the receding motion from 
aff(‘cting the counts of yarn or its nigulaiity, w'hereas there is i o 
1 ‘oller draught at all in a pro])er w'oollen mul(‘ or in a cotton-waste 
mule on the condenser principle, whether with the woollen or 
cotton mule hoadstock, and the amount of i-eceding is also much 
greater. Such mules au5 made to “ jack-up ” or “ lecedt* " m the 
carriage during su})))lemeiitary twisting to the extent of (> in. if 
required, and a good pro|Kirtioii of this (> in. is soinetimeK 
requiit.'d. 'Hiis, of coui-se, is far and aw'ay more than is over 
wanted for a line s]}iiinin,; cotton imilc in whieb a delive'iy of ^ in. 
to 1 in. is distinctly larg«j, quite a])ai‘t fiorn the question of roller 
draught not btung presont in the w'aste spinning muk'. Ibieffy, 
in a fine spinning mule the amount of “ reciting action ” or yarn 
slackening ^.Idom, if ever, exceeds fj-om jj in. to 1 in., and thib 
short length is subjected to the action of roller dniught— although 
wanting in " spindle " draught — w'hei'cas in the cotton-waste mule 
there may bf\ for example, a matter of 3 or 4 in. of “re- 
ceding " action or slackening of the prn wanted, ow'ing mainly to 
the very thick nature of the yarn causing the twist to shorteti the 
yam infinitely more than the same amount of twist will shorten 
the tine yams. In this statement wcjhavc, therefoK:, an explana- 
tion of why the draw-back motion is maintain^ in woollen or 
cotton-waste mul)Bs, although it is obviously more iooonveniont in 
more ways than one than the roller' turning system. Most fecent 
cotton -waste condenser mules now usually have no receding 
motion on at all. ' 

In the triple spindle-speed cotton mule Jieadstock described 
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previously it is possi])lo to put in si most all the twist as Uie carriage 
moves out, to strike through and back of( a*lmost imm^iately the 
carriage comes {o a full stop, so that little, if any, of the draw-back 
idea need be used at all. A word or two may now Ixt expended upon 
the manner in which the cami^^e is caused to “ recede '* or draw- 
back,'* or jack-up,’* or push-baqk." as the action is denominated 
by different people. Naturally, the details of these motions differ 
with different iiiakei-st but in a particular case there is a small 
cone-pulley and thin rope arrangement, by w.i'ch the tin roller 
shaft i^ made to drive a worm whicli geai*s '.:th and drives a 
wonu-wL^eel of suitable size. The worm-whe^ is aiTanged to 
give motion bf moans of a rack-wheel to a horizontal rack attached 
to the middle pii^ce of the carriage, but the various parts only 
come into nctive' gear and operation when the carriage has moved 
sufficiently far out. By the drive just specified the horizontal mck 
is forced against the fiont framing of the headstock, which is, of 
course, immovable, so the natural result is the forcing inwards of the 
canijiigei, since something or other must give way. Anyone w'ho 
understands the working of an oidinary cotton spinning mule will 
at once compicheud that various little devices must Ixi adopted 
in order to picveut the prematuic engagement of the winding 
click on the one hand, or the takiug-in friction on the other hand, 
while backing-off linuat also lie i>i'event£<d until “jacking-up” has 
iinished; hut yet the backing-off parts must Ije kept in position 
ready for acting when jacking-up has finished. 

Windmij CUrk Motion. 

One of the best arrangements for keeping the winding click 
out of gear during the recession of the carriage is the oone-wim^ng 
click motion by means of which the winding click cannot engage 
until the locking of the fallors, and yet engagement at the proper 
time occurs with the utmost •'egularity and promptitude. It is 
advisable to explain that for a great many years the more usual 
method of engatjng the Winding click on a self-acting mule was 
to arrauge for the tightening of the winding chain to engage the 
dick immediately upon the starting in of Ihe carriage. This was 
the ^simplest possible method, and gave great satisfaction in 
numberless oases. This method of winding click engagement is 
still employed very extensively, l)ut it always had the defeat 
of being likely to Engage prematurely and prevent backing-off if 
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the carriage happened > to finish its outward bHYol unsteadily, or 
receded somewhat on 'the hol£ng-ont catch. Sometimes also the 
chain catch is widely set, and there is a slight initial loss in 
windin^-on. For these reasons many have preferred the method 
in which the long rod which connects the holding-out catch with 
the taking-in friction, has also been made the medium for engaging 
the winding catch l)eforc the carnage starts inwaid. During iiecent 
years, however, what is termed the oone-wii)dlng click principle has 
become almost the most popular one for engaging and disengag- 
ing the winding, rhek. This is operated from connexions to the 
locking-lever, or what is practically the same thing, from.+he itxjk- 
shaft in the middle piece, and this method of engagement, either 
with the cone principle (A’ other equivalent one, ap])ears to l)e 
rapidly superseding the others above specified, at any rate with 
several machine shops. With the oldest and simplest form of 
winding dick, and some other forms, the recession of the carnage 
in a waste spinning mule working on the woollen mule principle, 
duo to the draw-back motion, would engages the winding click 
before twisting was finished unless special pnweiitive nieansVei'e 
adopted. As stated, the cone-winding click dispends upon the 
fallei'H locking for its engagement, and for this reason it is eas) 
with the cone dick aiTangement to keep the winding catch dis- 
engaged during the draw-lack action of carriage, and yet to obtain 
prompt engagement of ths dick at the completion of l)acking-otr 
and the locking of the fallers. To describe one specific application 
of the cone-winding dick. to a sdf-acting mule: The ordinary 
spectacle spring for the winding catcheis entirely dispensed with,' 
and in its place is used a strong half-circular spring made from 
flat spring steel — it is not a spiral spring at all ; this new spring 
being secured to the side of the winding plate or disc plate at one 
end, and having its other end pressing firmly upon the top of the 
winding catch an4 always endeavouring to engage the same. 
This arrangement obtains its particular name of oone-windiug 
catch motion from the employment oi a loose round boss which 
surrounds the tin rdler shaft, and has one end or edge turned off 
to a oonical or tapered (outline. This coned end is forfeed under- 
neath a tail or arm of the winding *catch when the carria^^gets 
home again, and in this way the catch is levered out of gear, and 
it is held out by the cone during all the way out of the carriage. 
At the completion of the backing-off, the movement of the parts 
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connected witli the locking of i>! o fallen and disengagement of 
the backing-off friction, also removes the ':)he bush awiQr from the 
arm of the winding click, when the semiciicular spring on top of 
the catch promptly puts the catch in gear, and holds it firmly there 
all the way up of the caniage. A strong spiral spring helps to 
force the cone beneath the arm of the ci^ck when the carriage gets 
in. This cone winding click therefore not only finds much favour 
with ordinary cotton spinners, but is even more specially adapted • 
to the opei-ation of a waste-spinning mule in w’'ich the draw-back 
action of tne carriage is roquired. 

Details. 

Ai tms point we will just give a simple recital of one linn's 
own statement witli I'cgai'd to special motions that may be applied 
to waste spinning mules. They say : “ In these mules wo gener- 
ally apply the following armugements : Patent rope ti^tening 
apparatus for rope taking-in : scroll-band tightening frame ; patent 
clip for fastening check scroll band ; click locking motion ; patent 
automatic nosing motion ; backing-off chain tightening motion ; 
long copping rail with loose automatic front incline for regulating 
the locking of the fallers ; patent step covers ; special arrangements 
in connexion with the drawing-out and taking-in of the carriage, 
which cause it to stop in case of obstruction during drawing-out 
and by which the spinning operations will automatically cease 
should the cam-shaft by accident make its change before the 
proper time ; arrangements by which the mule may be suddenly 
Stopped during the going in of the carriage, to prevent accident ; 
safety catch to keep the mule stopped ; special arrangements to 
disengage the taking-in friction by the going in of the carriage ; 
also stop-motion for stopping the mule when the carriage is close to 
the roller-beam by which the attendant can stop it from any part 
of the length of the mule, wh|n requisite to ^replace empty con- 
denser bobbins with full ones, or for any other purpose, without 
running to the h«)adstook.’' « 

Special Motions. 

There is no better illustralion of the statement that “ extremes 
meet " than is found in the case of the self-acting mule for fine 
counts when compared with that fdr the spinning of cotton waste. 

A number of special motions are found advisable in spinning 
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the line cotton yanif^ are not requiiKv] for spi'.ining medium 
coiinte, anil come iiito<action a^in when spinfiin^ the thick yams 
from condeiiFier cardii<g. Single and double epi^^dle speeds, and 
excessive ainoujit of carriage gain aiv two of tlie Ix'st (‘xamples 
of this featui-e and aiv ivquiiod even more in s])iiming condense]’ 
yams than in spinning the linest counts. 

Then* ai’e also cases of using' the jacking motion foi’ conflenser 
, yams, in which case the carriage is put on a slow sjwe^l for the 
last small poi’tion of its travers^^ to ))ennrt of the gain oi i-atch 
without (ixcessive thiead ImMikage. More iisuallv, however, a 
waste muk* can do without a jacking motion. 

Twist per incfi, which is so impoiiiant in fine counts, is of much 
less consequcmcc in coai-so pounts, and theit* are }M‘rhjips no really 
accf'pted standards, siiflicient being put in to ketq) the cotton to- 
gether. Judgment is exerciser! as to what the eotton waste will 
do and then the twist is humoni-ed to thr* niatr*i'ial. 

(^Ases have liecn known wlien the wastr* has more resr^mbled 
sticks and old hay than cotton, hut it is astonishing w'hat can l>e 
done with such stuiT if the (‘4iiiTiage K]M*edK, twists per inch? and 
carriage dmughts are skilfully adjusted at the mule. 

(timje (ml Sjml. 

It must he noted that ttie pitch of the siuhhiugs in a siiigle con- 
denser finisher caixl, fixes ilie gauge of spindle at thr* mule. 

For example, in the chsc of a ring dofTr*]' with in. i-itig fillets 
and I in. ring leathers, the ^itch from orintnt of one roving on thoi 
oondensej' boKbin to centro of the nrjxt'one, would hr* J;|, and this 
would fix the 8})iniUri gauge of the mule at IjJ. Thejx; might lx* 
thipty-four of such on one long condenser lx)hhin from a 4R in. 
finisher caixl. 

If a 2 in. gauge wenj used there might he twenty-fouj* rovings 
of rather low counts, taking a 2 iiiJspindlo gauge at the mule. 

It is quite possible to run a mule on about (is or so up to five, 
five and a half, or even six draws per minute, with* a 04 in. stretch 
and a cotton heodstock, doing all the di'aughting1)y car^’iage gain# 
as distinct from “ fatch ^ 

- Formerly three, and a half dmws per minute was moro like the 
average speed. ^ 

In cases of excessive breakage it may be better to keep the 
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twist down dufing earring drau$;iit, and Ji lish the twisting with 
the carriage' fully oiif and using a tin rolh* tAvisting motfdn. 

Jiiiuj Fntnif fur CulUm TKewte. 

The ring frame, may Ik* useei for 8))i ruling cotton waste where a 
hard twisted thretuJ is uw'fl. moi’c esptjially for uw‘ as a twist 
yam, and proliahly from rovnigs fi'om the sliihbing fiamo as treated 
upon thr; coilei or preparation systr'iii. 

Thi'sr^ fmiiies are huiit with patent floxihle .uiindles and auto- 
matic spindle holder. Kings rolled from solid ^teel. Double tin 
rollers n..j.de fioni extra strong tin with s<.‘lf-lubiij eating pedestals. 
Three rows o§ top and bottom rollr'i-s of small diameter. Top 
clearers and undercl<*arers with springs. • Patent cap Imr. Traverse 
motion for the lollers. (Jo])])ing motion sind thnwl-lioards to suit 
rtx^uinjments. 

The ningi' of gauge is a witle one. but 2-} m. gauge has 

been found to gi\(' good results with a lift of 6 in. 

A^s njgards piYHluction. a ling Irame of say 300 spindles 
2^ in. gaugi', (> in. lift, would pioductt aliout 1200 1b. ].>cr week of 
fifty-six hours, H])inniug JH’s, or 700 lb. of 12*s counts. 

The following iMn tienlare may a])ply to a fmme of 300 spindJes, 
2^ in. gauge, 0 in. lift: liength 30 ft. in. ; width 3 ft. Driving 
pulleys 14 in. by *1 in. to make from COO to 700 it'volutions per 
minute. Alwnt four hoi-sc*-power roquirnl. 



“chapter VI. 

TIIK USE OF a)TTON-WABTli YAllNft IN WEAVING. 

Tlif. Wearimj of Cotlon-Waisle Yatiis. 

* ^ 

In oousidcriii^ the adaptaliiliiy of cotton-waste yyiiiH to woven 

fabrics, it is necessary' to remember that coni])ared with }'arns spun 
on the ordinary' cotton system of equal counts tiiey are deficient in 
strong and elasticity, but aio of greater softness and fulnesR, and 
of an oozy fibrous nature. 

In the majority of cas^ their weakness ]>i'ec]udeH their use in 
the form of w'arp, since tiiey ai-e unable to withstand the strain of 
shedding, the friction of the hoalds, reed, and shuttle in alT but 
exceptional instances. 

Woven (roods in which Yarns Spun front CoUim Wash may 
be Used. 

• < 

Cotton-waste yams ai;g as a rule soft twisted and aiie very 
bulky. They aie lai^gely used in the manufacture of such goods 
as the following: Table covers, carpets, quilts, cotton sheetings, 
cotton blankets, flannelettes, curtains, q|ieap shirtings, cheap suit-' 
ings, bath sh'eets and towels, cheap dress goods, cheap overcoat- 
ings, upholsteiy for all classes of furniture, cheap towels, cleaning 
cloths, sponge cloths, grey twills for such purposes as working 
drawers or overalls for spinners, miners, stokers, aiid other classes 
of workmen. The wide range of hibrics may be either plain or 
fancy, pli^in or coloured. 

Improvements continue to be madi whereby finer yams are 
spun and this increases the range of fabrics for which cotton-waste 
yams may be adap^. , 

In the weaving of cotton-waste ya^ns into fabrics of any hind - 
it must always be v'emembered that in proportion to bulk these 
yams are weak, and partly foi^ this reason they are generally 
used as wefts, and the only strain therefore ^that is put upon 
(• 232 )’ 
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the yarn is that drawing from ttte shuttle and oanying through 
the shed that is formed by the warp. * * 

Speaking generally, the mechanisms of the looms used for weav- 
ing fabrics into which cotton-waste }'arns enter, are very*much 
of the ordinary kind. If there is any modification at all* in any of 
the mechanism it is veiy often in wnnexion with the shuttle and 
shuttle boxes. 

For example, the shiitile might he of increased size to take a 
larger cop, and this w'ould also compel a larger shed to be made 
to permit the? shuttle to pass through with suf!ioie^> freedom. 

^ FrefjUf'Mtly it happens that trouble is caused^ by these cops 
slipping from the shuttle tongue, thus causing excessive waste and 
other damage. With ordinaiy shuttles this might be remedied by 
opening the shuttle longue to give a betUu' inside giip of the cop. 
I'ossibly a romcdy might be found b}' the spinner starting to build 
higher up the spindle, which would reduce the sixe of aperture in 
the cop hut would give shorter cops unless there was pi'cviously 
some unu^ length of spindle al)Ove the apex of the full cop. 
Jn some cases it is considered advisable to ro-wind tne coarser 
counts into solid cops, which are ver>' tightly wound, so that for 
^ual dimensions a cop will last longer in the shuttle. 

In the quiltings, suitings, and othei* cloths of this class the 
cotton-waste yarn isioften used as baokinf;f we^t in which there is a 
face warp while the backing weft shows a ly on the l)aok. To put 
this in other words, we may say there would be two wefts and one 
tiwarp, but the waste weft remains at the back of the cloth, being 
switched in by allowing some def nite number of wai^ threads to 
interweave with same. The object of such cloth is to give warmth, 
weight and body, and yet to keep the price comparatively low. 

In regaixl to cotton sheetings these are geneially of a coarse 
twill weave, and ^ey can be produced vor>' cheaply by using 
coarse or cotton-waste yarns, so^that such shee^ngs are in exten- 
sive use at home and are also exported. 

A latge amouLt of this Iftnd of cloth is pix)duced and used in 
the United States. • 

* Beferring now to cotton blankets, these have a distinctly differ- 
ent feA and appearance from 1>he cheap sheeting!), the difference 
being largely due to the fiust that the cotton blankets have a nap 
or finish raised upon them to imitatih woollen goods. As regards 
weave this may be either of a plaip or twill character. 
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The ch(Mp in which cotton -waste ytjms may he used 

may he oT a satin weave, i-caifiting in a fine warp face and a waste 
weft back. 

Sjtonge or cleaning? cloths rejtfesent a very dilTei-ent tyj)e from 
the foregoing, and may l)e regarded as among the very chea^wst 
ivud lowest classes of goods woven from cotton yams of any de- 
scription. Sponge or cleaning cloths ajii as a rule composed 
entirely of coai-se shoddy or waste yarns- -lioth waii) and w(‘ft — 
and an* vei-y ojien in the weave, paitly to obtain an enhanced 
porous eflect. a nde tlie weave is of a ])lain charactei’, or pos- 
sibly a gauze w^ive may sometimiis be adoptetl. ' 

liarge quantities of cotton-waste yarns an* now kdiig used 
in th(! upholstery tiude,* being woven into tapf^sti-y cloths, with 
good patterns, and really good elTtMits ])ro<luced by rich and tasteful 
dyeing. 

l^iom the nature of the cotton-waste it is not pmcticable to 
spin any but yarns of low counts, which ant therefore sold at a low 
price per pound, and are mostly used in fabrics of a bulky, heavy 
character but modeiate price. The pri(}f‘ of ootton-wasU* caids on, 
the rollei' and clearer ]H'inciple, using double citrds, ofu>ii with the 
Derby doubler inUjri»OBed, together with othts* circumstances, ofteii 
leads to good ooudenser yarns of the liner counts commanding a 
higher piicit than yaj'im of equal counts s]xm on th(‘ oidiuarv 
system, and the cloths «containing the l)ett(tr and finer condense* r 
yarns ai'<* often of supenor ap|M»irance and finish. 

A few of the, leading (jloths in which cotton-waste yarns artv 
used may be Tnore fully explained. , * 

Cotton lilanketit.—Oi'dimry qualities of this cloth such as are 
expoiiicd in large quantities to the ^KasteiTi markets, .Africa and 
South America, are made with the plain weave, the w'aip being 
relatively fine in counts, say 20 ’h to 24's. Th!; weft ranges ti-orn 
•dO’s to 130’s bump counts, i.e. 50jk) 130 yards p(*r ounce, this being 
a common method of numbering cotton-waste yarns of the coarsest 
nature up to three or four hanks pir pound. A little fuiiher on 
in this treatise we give a list comparing cottoik counts with bump 
counts. Betterjiualities for the home trade, sometimes sold ^ 
“ charity " blankets, are made in h&vier weights with twill I/eaves 
and with strong* warps, say 12’s to IH’s, and perhaps with more 
picks per inch of coarse weft ^han if for export. The weft is from 
cotton waste of moderate quality such ast “ wash ” waste and 
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“clettrera," takiT^ a mcflium mixint' for blanket weft and better 
qualities bein^ obtainc?! by adding cop wasti ' * 

Headings or ntiipes of coloured weft are usually itiBcrted near 
each end of a blanket, the heading consistinf^ of solid black 6r it;d 
bars oj- vaiie;,oit(>d stri])s ace4mlin;r to the market for the cloth. 

Tfefei'Hnf; to the loom shown in fif,. 51 it is over-pickwl 
and provid(‘d with larjijrj I»ox(‘k. and cranks of larj^e throw to 
suit the size of • hiittle^ and cojjs used, while the shedding is 
by under-tap]>et and top rollers. The. loom r ,own has single 
1)0X0S at e.itlier end, the shuttle lK*ing changed hy hand to make 
tlie heitdii}g. Occasionally stiiped blankets aie lyade, the strips 
l^ing made in 4he direction of the weft and at close intervals. 
For this style of blanket tin* loom may *1)0 Jitted with a circular 



V'lis. 5l.--Ulaiikt't lj(N>m (U. ^lall k iSodk). 

Dox at one end of the sley u.- by the tig. 52. .The loom 
shown is pi-ovidnl w ith a positive take-iip motion, and the cloth 
roller is set lower in th(4 burning than usual in order that ^ 
oonsiderahle length may be woven before it is ncjctwsary to re- 
move the cloth. Sometimes looms are provided w'ith negative 
take-up motions in oixler that atnniform thickaess of cloth may 
be maintained, notwithstanding that thti thickness of weft may 
vary, this Iwing a frequent Occurrence in the lower counts and 
qyalities of ^eft,* • 

JtaiHmg Vrw'eHH. 

After weaving, cotton blankets are passed through a raising 
machine which produces a dense wholly surface upon the cloth 
by partially scratching or dragging fibres out of the weft threads^ 
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the softneflR of the litter and the arrangeinent o^f the fibres being 
particularly suitable to this pfooess. The raising machine in com- 
mon use for cotton labrios consists of a number of small rollers, 
each Covered with fine teeth, and supported in bearings at the 
end of arms which are attached to a central shaft. The cloth is 
stretched tightly round the rollers, and when the central shaft is 
revolved, and the cloth ^awu forward, the rollers also are revolved. 
Meanwhile the win: teeth have penetrated the soft spun weft 
threads and as they leave the cloth they drag the ends of fibres 
with them, thiy^giving a fine nap or pile to the surface of the 
cloth. Originally the nap or pile was obtained by ^I'&tching, 
the surface of the cloth hy caid filleting, but while giving the 
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desired effect this process dragged a considerable number of fibm 
out of the cloth. With the newer machines there is very little loss 
of fibre and weight, and a better nap is obtained with fewer passages 
through the machine. 

For some markets blankets are dyed, scariet being a com- 
mon colour; in <)ther cases thefCloth is prmted with variously 
coloured floral designs ; animal figures are also printed upon the 
doth for markets, the lion, tiger, elefrhant, etc., being represented 
in large sizes. The printing is usually done by hand hy the aid 
of blocks, this hfing tne of the few remaining cases m which tlie 
old-fashioned method of cloth printilig still survives. ■ * 
S)mting» are* lighter in weight, and made from finer yams of 
better quality than blankets, the weft ranging from S's to 8’b cotton 
counts and the twist up to 32 'b^ The weaws is generally two up 
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and two down dr sheeting twill, {-at the*KVn 6r calioo twill is 
also used. Same typfe of loom, but* of li;'’i^ construction than 
the one last illustrated is used for sheetings, <and the cloth is sold 
both in the raised and non-raiscxi condition. • 

Cleaniikj Cloths. (Fi;-. 53.) 

These are an exception to the general rule in that they have 
both warp and weft composed of coarse waste yams. The softness 
of the latter, together with their low price aLJ open structure 
arising from the method of interweaving theip^ ogives a fabric 
^which t)y j-eason of bulk and absorbent properties is specially 
suitable for cleaning pui-poses. This cloth is also very easily 
cleaned for using again, and when used for cleaning oily machinery 
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tflb absorbed oil can be j%clai.*ned. Two styles of cleaning 
cloth are in use. In the ^lu-st kind the warp and weft 
are interwoven in the plain or calico order by looms of ordin- 
ary construction, but the second kind, commonly known as 
sponge cloth, is wdven by the gause or leno principle of weaving, 
in which the warp threads are ^wisted partly ^nd each other, 
with the result that incimsed strength is obtained without losing 
the required open structuiie. sPor ordinary gauze or leno weaving, 
specially construrftjpd healds known as *'doups'* are employed; 
but the coarSeness and strength of the wazp yarn, Ijggether with the 
strain^asiBing from the necesfiary deep shod, or division in the 
'warp to be formed for the passage of the shuttle, causes rapid 
wear and destruction of such doii|i healds. Sponge doths are 
therefore woven by specially constructed looms in which two rows 
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ol needleB take*the jplftoe of doupn and healds, bne row pointing 
upward^, and the other now pointing dovMi'wardR, while the warp 
threadn are alternately drawn through the needle eyes. The 
needles are secured in bars which arc controlled by tappets and 
levers in such a manner that, besides rising and falling to farm 
a shed, they can also he moved sideways for the crossing of the 
warp threa4l8. 

At each end of the piece a few picks of fin(‘ weft arc usually 
put in and woven in plain order more closely than the coarser 
picks of the 1)^,. In these picks the neodlos are moved up and 
•down in plain (^ider only, and the speed of the take>iy; nfotion is 
automatical!) induced. A few picks of coloured weft are also 
thrown in at the ends a\id a drop-lm is provided at one end of 
the sley for this purpose. 

llovblc ClnUt W'eiire iriih TrrM/« CoiUm ITr//. 

It is soinetiines the case that douhle-oloth weaves aiv con- 
structed with either the weft or the war)) of wiulding or cotton- 
waste yarn, the use of weft in this connexion IxMiig inudli more 
])ix>valeiit than that of warp. 

This pmctice adds both weight and hulk to the woven cloths, 
■and it is )x)ssible to do it in double cloths without the w'aste yarn 
showing oil either the«ifaGe or the liack o^ the cloth. Take a 
specific instance with tfje face and the back of cassimei-e tvrill with 
-one face, one back in the waip. and one face, one liack, one cotton 
waste yarn in the filling. ^ • 

The cotton waste or wadding yan^ is of couitK' a bulky, modfir- 
ately twist^ and cheap yam, and this is picked into the cloth, the 
face warp ends are lifted and the hock w'aip ends are held down 
so that the weft waste yam is put in tlie oentro of the cloth with- 
out showing and without interlacing with eithei face or back warp 
ends. Weight and bulk are thus durably imparted to the cloth 
without deteriorating the 'appearance. In some cases of cotton- 
waste war}) the waste yams are raised over eveiy backing pick and 
depressed over every face pick so as to be put the centre of the 
•cloth. ^ , • * . 

One reason for cheap thick yafns from cotton waste, spun on 
the condenser principle being more used for weft than warp, is‘ 
that waip yams are subjected to more strain than the weft, and are 
liable to be rubbed by the healds and reeds a^d buttle. 
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Tapestry oar^fet is a simple figured warp-|ple labric, containing 
loops of uncut pile-wAip and all the-surfiioe of the fabric covered 
with the pile in a uniform manner. The pattern is formed by 
printing the design on the pile-wai’p and formed on the surface of 
the cloth by the }ule. It is convenient to print a ceiiiain length 
of pile warp a desired colour, so that this colour is reproduced in 
the cloth for a certain distance, aftdr whicn an alternative colour 
may obtain for a spu». 

In a tapestr}' cloth there may l>e«a centra warp possibly of 
cotton-waste yarn which passes between the gi^pjmd picks with- 
out interlacing after the manner obtaining with iSe cotton- waste 
warp yarn in a double or backed cloth. 

Although the structure of a Brussels^ carpet is quite dilferent 
from that of a tapestry, yet it is quite possible for some of the pile 
threads that are disposed in the body of the cloth to consist of 
cheap thick yarns, although the main Irody of the fabric may be of 
as good yarn as the face. 

Waxtt in Wearhiij Shedx. 

In a weaving mill the coutiol of the waste to the Irest advantage 
fs one of the most dillicult duties of the overlookci's and manager. 

Although the waste of a spinning mill jnay be much gi-eater in 
amount it is probably more easily checked and supervised. 

It is fairly easy, for example, to clieck the amount of waste made 
in the hlowiiig-room, or at the cards or oombors. 

Suppose, however, a certain Tiumlier of skips of yarn aro de- 
livered at a weaving mill and pass into the winding ^oom, each 
winder may Ire re(]uired to bi'ing back oi’ give up in some way the 
waste she makes ; but the full bobbins are probably taken direo% 
to the wai'per, and^iio one know's what the half-full bobbins contain 
in weight of yarn, so it is awkward to check. At the end of the 
week the overlooker may rveigh Ais wa^te and compare with yarn 
given to winders, but percen^ges are not easy to (dieck, partly on 
account of yarn on the bobbins. 

o Naturally, atlihe six mouths' stock-taking it is possible to say 
how iguch yarn cntei'od the wisding and waiting ftom, how much 
waste came out, how much )'ani has left the room on the 
full beams, and an estimate can be igade of weight on the bobbins. 
In this way the wast^per cent can be estimated, and if too much 
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the overlooker t&lks pverely to the operativoR an4 says they must 
bring lesti waste m. • $ • 

They will do thiK, but it is oommon knowledge that in many 
caseR 4t has been only because they have taken some of the waste 
home, and ro the master now has a double loss. 

It may be easy at stock-taking to find out that a considerable 
weight of yam has entbred the winding room that has never been 
accounted for, but it is not so easy to pick out the culprits and 
bring them to book. * 

Much the same remarks apply to the weavers in many oases, 
and especially in places in which the moral and religious char- 
acters of the operatives have not been develojxd and main-^ 
tained. • 

Often the weavers simply fetch skips or Iwxes of weft, bring 
the waste back with the empty skip, are rebuked oi* fined if too 
much waste is brought in, with the result that next time some of 
the waste is taken home, and proliahly nothing is said to the 
weaver. All this kind of thing puts a premium on the unscru- 
pulous weaver, and the thing is manifestly wrong in ])iiricip}e. 

Winders are often paid so much per pound’s weight of yarn 
and weavers so much per length of cloth or per " cut,” and taking 
too much trouble with badly skewering and Ixully readying copu 
repi'csents so much loss to them. 

Improved methods of skewering the t^st cops by wiudi>rs, 
and pin cop weft by thS weavere, combined vtith ))etter systems of 
checking the twist given to winders and the weft given to weavers, 
have certainly resulted ih the reduction of losses in wiiide{^’* 
warpers', shishcrs'. and wttavers’ wasllb ; the winders’ and weavera’ 
especially. Counts and qualities of yarns should l)e checked, and 
bhcb class of goods considered sepai-ately. 

C(jp-Shemriruf. 

In the ease ci weft for wea^fers it is perhaps as well for the 
spinning mules to be fitted with fnl^oop stop-motions which stop 
the mule by preventing engagement of the taking-in friction when 
the plates of the cogping motion have moved* a' cuntaiii distanoe 
and the cops Cave reached a definite fixed length. How,, can a 
weaver help making waste if the cops are too long for the fidiuttles? 
The shuttle pegs ought alsoito be capable of retaining the oopa 
firmly after having been skewered, and the oops should be spun 
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}n mule Hpindlcto of the correct thickness ard cop hottoms started 
ht the ri{^ht distance* from the bolsters. It fs not fair th have the 
ihuttle pegs so blunt that they can with difficulty pierce the cop 
mthout stabbing. Neither must the opposite exti^eme of ^shuttle 
iongues too sharp be provided or they will often catch internal 
(breads and lead to breakage in winding off. There is perhaps 
increased danger of this in cases wliere loose coils are run over the 
noses of the cops upon the hare spindle at the mule every time the 
fallers unlock. 

in cases of very softly spun and softly built cops it may be 
best build the oops on through tubes at tn^mule, although 
lihese through jiubes cause unsteady spindles, arc comparatively 
costly, and require more time in putting on the spindles, since 
tubing apparatus is in very common use for putting short tubes 
Dn the spindles. In the case of ordinary c(^ winding^ of twist 
yarns of medium counts and moderate price, winder's are often 
recruited from ^rls ami women, who from some reason or other 
have been unable to cope with the more arduous and often more 
highly*pidd duties of wciavnrs, and this is a disadvantage often. 
At any rate in this one item of skewering cops with pasted cop 
bottoms as much skill is necessary as in anything else, if the 
minimum amount of waste Is to be produced. 

In the case of y%i'na of good quality end probably of compara- 
tively line counts, it is advisable not to omnloy winders whose hands 
have a distinct tendency to iierspire, since this leads sometimes 
to corrosion of the spindles, after which it becomes difficult to> 
(^ickly and satisfactorily skewer the cops. Naturally, this point 
is worthy of attimtion, oven in the case of lower-priced yams, but> 
moio BO in regard to the more costly sorts. Many of the points under 
discussion affect the skewering of cops, oithei' in weaving or doubirng. 
mills, or apply even in the case of some eommissiou or other reelers.. 

Shuttle tongues being split will often hold^a cop firmly evert 
when the aperture is a little too big, but in the case of winders’* 
or reelers’ skewers it is important that these be of the same shape 
and dimension as j.he spindles of the mule if u-aste is to be kept 
down to a nxininium and good winding secnipd. ^r good skewer- 
ing o4 oops practice is neo<»sajly, and it has been suggested in the 
case of large firms it might even pay to employ a skilful operative 
to teach the art of cop-skewering to^the beginnors and others less 
skilled in the work. 


16 
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In the OttHe of' weft that is intended to be hloLMhed or dyed in 
oop form the problem of mad 3-up cop lx)ttomB and waste in (X^ 
skewering becomes e/on more acute, since any handling of the 
oops between spinner and weaver will be so much against the 
maintenance of good apertures in the cops. Cop bleaching or 
dyeing probably makes the use of tubes — as against starching — 
still more necessar)’. Ti has been contended that higher training 
in regard to cop-skeweiing would make weavers independent of 
requiring tubed cop Ijottoms even in the case of bleached or dyed 
cops, and at au]^’ rate the point is w'orthy of attention. 

Windem, weavers, and reelers should avoid pulling lengths of 
yarn from th(‘ cops. ^ 

A great idea in skewering consists in keeping the )K)int of the 
spindle, skewer or shuttle peg, as much as possibb' in the centro 
of the aperturo, and prevent the tip from ])enetrati?»g aiiy threads 
on the walls of tlie aperturos. 

Demonstrations have Ijeeu made which go to show that almost 
any kind of cops, however l)adly crushetl, may be skewered by a 
skilful pencil. ^ 

Sometimes wiiidei's' waste is not csollected for seveial days and 
this gives thorn more opportunity of wrongly disposing of it as 
compared with collection every day, especially if much giiunbling* 
is done for excessive wa^fe. 

In the case of doubbug v^inding. there has beem a good deal 
of waste made by cob-webbing or rotming off the ends when quick 
travei’so di-um winders art! used. 

It is possible also to overfill flanged bobbins and thus to cause 
extra waste.'' Sometimes the tubes for quick traverse v^indingdo 
not exactly fit the cradle, thus leaving it ix>ssil)le foi> a tulw to 
work a little on one side, or be placed on one side after piecing-up, 
with the inevitable i-esult of cob-webbing. At, the next process 
such run-off thi-eads will probably break and lead to waste. 
Winders', weavers’, reelers’, and doublers’ w'aste is really much 
more of a I'eal loss to the masterr than is waste from a card, 
comber, or fly-franie, because it has borne all the jBOst of manufac- 
turing nearly t^the epd ; and yet may only oommandva low prieft 
if sold as waste, IxxsauHO it is difliftilt to break up in the e,vlier 
machines used ifl a waste-spiiiiiing mill, and is very flu% and 
weak after such treatment. » 

In regard to waste made at the doubling or twisting frame a 
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chief item oontfistH in roller lapt<. and various devices are on the 
market for limiting* or preventing thew' '‘The chief ^inderlying 
principle of most of these devices consists !u permitting a wire of 
some kind to disconnect any individual top roller when it» thread 
is broken, and there is a danger of a roller lap. In some cases, 
however, devices are used which prevent a broken thread from 
touching adjacent ones or becomiilg daulied wnth grease from the 
lubricants used on the lings in the case of wet doubling. 

Undoubtedly the use of a good doubling w'nding frame is the 
best method of preventing waste, single, and cork>8crewing in 
connexion viith the doubling trade. ^ 

The use of^largi; bottle>shaped Ixibbins on gassing fiames, as 
prepared on clearing Frames, tends to reduce waste, by limiting 
thread breakages and pieciugs. 

Imprm ed Tubular Windifuj Machint. * 

This machine is for winding solid cops for weft and is a step 
forwaid towards an automatic loom. 

As* competition liecoraes keener and keeuei', nmnufacturei's 
naturally look round to see in what way expenses can be reduced. 
Labour, as one of the most ex)}eii8ive items, comes in for a great 
deal of attention, and anything which can itsduce manual work to 
any extent is of t]^e greatest importance. The replacement of 
labour by capital is an economical law which must be duly attended 
to by all who hope to keep 
.abreast of the times. With 
this purpose in view ceiiain 
linns have for yeai-s paid at- 
tention to tubular or solid cop 
winding, and there is no 
doubt that this s^teni is the 
most economical, and re- 
duces the amount of lalxiur 
in a great degrees both as res 
gards winding an^ weaving. 

Pnstead of tiie old method of 
winding on to a wooden pirn • 
or naoer tube to provide the Fw- ^.-Improved Tabular Winding Ma- 
mate^l for the weaver's chin.»»S.HaWdt0op.(H.n.ll&8<».)., 
shnttle, this machine winds j>u^to the bare spmdle. The space 
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which is taken ilp in ttic old system by the wooden pirn is con- 
sequently* filled with/ yam. Jn addition to this, the oops pro- 
duced can be of a^ greater diameter without inoroasing the 
external dimensions of the shuttle, on account of the cop 
resting in the shuttle itself instead of being placed on a 
spindle or tongue. The quantity of yam placed in the same 
suse of shuttle by this r.iew system is from two to five-fold that 
of the old system, according to the counts and previous condi- 
tions. What an economy this immediately efEects is at once 



With Wooden Pirn. With Rm. Solid Cop. 

Fig. 6S.-(R. Hall & Sons). 

apparent. The winder winds a longer length M one opeiution, 
a^nd the weaver weaves from two to five times as much without 
changing the shuttle. Not only does the production l)ecome 
larger, but there is a saving in wiv^te, because every time the 
weaver re-fills a shuttle a small length of weft is wasted. The 
main saving is in the stoppages of the loom being' greatly i-educed, 
the effective number of picks per day being greatly inci-ease<l. It 
is also well known that the repairs for looms are much less when 
the stoppages are reduced. (Another point which must not be 
overlooked is the producing of better selvedges. By the old 
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the teAsion.of the weft becomes greeter and greater 
as the wooden pirn gets empty, jty the new system described 
the tanaion remains praotioally equal from beginning to end. 

The machine is suitaMe for all counts of linen ; fine, ‘eoaise 
and wsHte cottons; wooUen yams, asbestos and ramie wefts, 
jute, h^p, etc. Thousands of spindles are at work in the 
production of quilts, honeycombs, sponge-cloths, tapestry and 
JtruKsels carpets, lappings, sailcloth and duck, damask towels 
an tableclotliH, linena, cotton blankets, troa .erings, sackingB 
hessians, hosepipes, etc., etc. 

. In fig. as we give proportionate drawings «f the old and 
new systems, wfiiich show at a glance the greater quantity of yam 
placed in a shuttle of equal sine by the new- system. 

The machine may be used to wind solid oops to weave from 
the inside or to wind on to half pirns to weave t-om the 
ont^e. It 18 arranged to wind from warpng bobbins, slubber 

bobbins, large or small hanks or oops. Also to wind two threads 
at onc(^ ^ 




CnAl*TEK VIT. 

VAKIOUS NOTES. 

In this section a nuniber of features are dealt with which are 
more or less connected with the main subject of this hook, but do 
not lend*them8elv(!s to more specific classification. 

Tile Ofninth of Cuittm-Wtuttc Vanis. 

The counts of yarn fi'om such machines as the can fiaine,. 
chapon and cup or jumbo winder are always vmy- coai-so and hardly 
ever contain much twist, especially from the fii'st and last of these 
three machines. 

Such yarns ai\i more'like very coai’se yai nvspun on the roving 
frame, but with a monw hairy appeamnee. It is quite a common 
practice instead of terming such yai'ns *5’s or Ts oi’ U's or 2’s 
counts, to state the yards iper ounce. Eor cotton blankets and* 
cotton quiltipgs the vei-y lowest numivjvs from '5 up to IJ or so 
appear to be in less demand in the Bolton and other districts than 
formerly, owing to the almost complete extinction of hoskvy hand- 
loom weaving. A good propoition of lime-bleached waste is used 
for these very coai-se yarns, say often from 60 1($ 70 per cent, with 
the rest of better stutT, such as clearer w^aste and strips. 

The following table shows the comparison of ordinary cotton 
counts with the yards per ounce systeln from '5's up to lO's counts, 
but it is chiefly in the lowest of these that ths-^^'rds per ounce 
system has -much in vogue. 

Apart , from bleaching, the character of the waste affects the 
colour of the grey-spun yarn, so that droppings and sweepings, 
possibly mixed with dull, dir^ raw cottons, such as soine Indian, 
may be used in spinning such ya^is. 

(246) 
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Table o) CoiinU. 


Cotton counts 

•5’s = 840 X 

•5 yds. = 420 yds. per lb. 


and 420 h- 

16 

» = 26i 


»l 

oz. 

Cotton counts 

^ =- 840 X 

.n 

4 

„ = 630 


ft 

lb. 


and 030 

16 

.. =39*37 



oz. 

Cotton counts 

I’s » 840 X 

J 

= 840 


11 

lb. 


and 840 ^ 

16 

„ = 62^ 



oz. 

Cotton counts 

2V« 840 X 

2 

= 1680 



lb. 


and -f 

16 

M = 105 



oz. 

flottou counts 

:rs = 840 X 

3 

,. = 2530 

n 


lb. 

Cotton counts 

and 2520 > 

16 

» - 157i* 



oz. 

4’s 840 X 

4 

= 3360 


99 

lb. 


and 3360 

16 

. 210 


99 

oz. 

Cotton counts 

5*8 = 840 X 

5 

„ = 4200 


«9 

lb. 


and 4200 

16 

11 


• 

99 

oz. 

Cotton counts 

O's = 840 X 

6 

= 5040 


99 

lb. 


and 5040 ^ 

16 

„ - 315 


99 

oz. 

(iatteu counts 

7’s = 840 X 

7 

„ = 5880 


99 

lb. 


and 5880 

16 

„ -367i 


19 

oz. 

Cotton counts 

8’s « 840 X 

8 

„ = 6720 


99 

lb. 


and 6720 4- 

16 

„ = 420 


9> 

oz. 

(btton counts 

9’s -- 840 X 

U 

., = 7650 


99 

lb. 

9 

and 7050 

16 

=472.] 


99 

oz. 

(Jottoii counts lO’s *= 8-10 x 

10 

= 8400 



lb. 


and 8400 

16 

„ - 525 



oz. 


Apprn.riiuate J^ruu’x of Colttm Want-p\ 

Prices of cotton ^'aste, oven of the same denomination and 
from the same description of cotton, vary within limits accoi^ing 
to the relative pA)portions of impurities on the one hand, or good 
fibre on the other hand, that u^y ho left in the^material. 

An approximate idea of the relative prices of cotton waste 
may be obtainet' from th^ following summary, taking Kygptian 
raw cotton at or Is. per pound average 

^ Note 19:j0. 

It Tb of educational value to allow theee pre-war pricut> to remain in the 
book. ^ 

Since the war cotton pricoB have reached undreamt-of beighlB, ho that 
good Egyptian reaohedifitim 7fl. to ^ per lb. before re acting lower. 
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Baw Eg)’ptiaif cotton per lb. . 

11 od 12 

peno 

Goml)Ci‘ waste ,f „ • . 

. .• . 6 


Card strips „* „ 

. . .. 6 


Cafirl hack fly „ „ 

. . . IJ 

fi 

lk)bbin waste „ „ 

. 6 

If 

Clearer waste cotton jxir lb. . 

. 3 

11 

Scaveiigei’ wastes „ * „ * . 

. . . 5 

f f 

Stockings „ „ 

. ^. .3 

fi 

Mat wash! ' 

. \ .3 

11 

Openei' and scutcher droppings 

per score lb. . 4 


Card room sweepings 

„ . 12 

• f* 

Mule-room „ 

4 


Flue dirt . . • . 

„ ... 2 



The pnoo of waste does not appear to go up in an)’ fixed 
pio^iortion to the pnce of raw cotton, but from the almve list a 
fair idea of average pioportionate )>ricus may hi obtained. With 
American cotton at 7d., stiips and bobbin waste might fetch 3^1. 
per lb. 


Prim of Cottdnmr Yanix. 

Tt la a somewhat astonishing fact that condenser )’Hrn8 in the 
higher numljers and quy^lities have been gegurally dearer than 
ordinary cotton yarns of, decent qualities. One would naturally 
imagine that, the cotton being taken directly From card to mule 
without using fly-frames draw-frames, and using no better < 
class of raw materia), the oondensei\yarn would be inevitablj' 
cheaper for ahy counts. In the higher ranges of condensed yams, 
however, the prices per pound have often gone up excessively, so 
thdt 14 ’b ordinaiy' cotton }'am could be bought cheaper than lO's 
condenser yarn, while the price of lO's eondeusei' has boon dispro- 
portionately higher than S’s, and B’s than G's. 

Possibly this can be partly explained by the fact that the ring 
doffer has been the favourite typo of cjondenser in England, and 
this is not very suitable for the finer ranges counts. It is 
seldom that more thap 36 threads have been made &t one time 
on a ring-doffer card and this does hot come out very fine» ' The 
double tape condenser lends itself better to the finer counts, not 
speaking of the possibilities of the treble and quadruple tape con- 
densers. We are accustomed to associate condenser yams with 
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shoddy and ohdipneBa, but at au) rate the lindr ranges of con- 
denser yams are reafly more valuable than*t3qual coun& of fully 
spun and twisiod.rollor draughted cotton ^'arus for many purposes, 
and will produce much better olTeotH in certain directions For 
example, this is notably the case in regai-d to quite a number of 
woven fabrics in which the full character of the condensed yarn 
is of immense value. At the same liinie the open character of the 
condensed yarn lends Jitself readily to the hiiiuence of dyeing 
materials, a vei'y large propoiiiion of this class c' yai n being dyed 
in one colour or another. 

• • 

Fioin jihesc remarks it will be seen that many customers will 
■fC prepared to^piy 1001*6 for a good condensed yarn than for its 
equivalent in roller draughted yarns with paiallel fibres. Very 
frequently (jernian spun condenser yarns of good quality and in the 
finer ranges have be(>n imported into England, this being one of 
the very few examples in >vhich foreign spun ootton yarns have 
found their way into Lancashire. 

Double carding adds to cost of condenser ^^arns. 

Coiton-Seed Products. 

The products from cotton seed are various and have recently 
much incn*a8ed in quantity. Many years ago (1888) there was 
prepared the fol1o4ring table from tWs actual results of oil- 
mills : — 


Products frmn a Tes^ of Seeds. 

Lintoi-s 20 pounds. 

Meats 1089 „ 

Cake or meal, feeding stuff, feiiilizer 800 „ 

Hulls 891 „ 

Onide oil * 289 

Other details: summer yellow, -winter yAlow, ootton seed 
stearin, salad oil, summer white, lard, cottolene, miners' oil, soap, 
bran, fuel, ash^*^^ 

* In 1890 it was stated that pitwesse^ of manufacture had 
BO itniyioved that over 300 pounds (40 to "^5 gallons) of 
oil could be obtained from each ton of seed. Also delinting 
machines have been introduced ^hich remove a much larger 
amount df linters thivp given in above table. 
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We may no^ add in 1921 that the production of oil, lard, 
lintera, ai?d other valuable articlen has been rdoently carried to a far 
greater and more profitable extent than in 1896^ owing to various 
causes! 


Tim Cmulemer Tinbherst. 

Th('re are some piirsons Who contend that the rubbers of the 
condenser put twist in the cotton, hut this can scarcely lie tme as 
the action is not a continuous forward rotaiy one u))on the cotton 
but purely a reciprocating one. 

It is a moi'e^or less common practice to castor oil tl|e rubbers, 
possibly two or thns! times per week under uii'vumstiuKM^s, but 
new rublKirs may need oastor oil a time oi' two per day, applied 
with i-ubbers working but with canl run bare. The nibl>erH are 
always made of leiither and obtain their name fiom their rubbing 
action on the cotton strands. 


SU 

As in Cho case of sti ifiping dooi’s of caiding esngines Tlieie is^ 
a certain element of danger to the opt‘ratives working on waste 
Qu^s. For ('xample, it is within the author’s knowledgt* that, 
recently an optsrative hjul the lid of the fancy roller op(*n and 
slipped on the floor maile gieasy with oilingvthe condenser, and 
in this way got his hi^nd in the wim will] consequent stuious 
injury. 

It is more or less the piacbice for the miudei’ and piecer to look* 
after the waste-spinning mule and a umber of cards — say fodr, 
for which they break off and put laps on and transfei- the long 
condenser bobbins to the mule cnHil. They may, howcjver, not do 
any sirip])ing and giinding. 

As a rule, the grindei's on waste cards do not*get quite as much 
wage per WM>k do strippers ^nd grinders on ordinary cotton 
spinning. .As a conseejuerfee the grinders w'ill often leave the 
waste mills and gel into the proper dbtton mills when there is an 
opportunity. Some piiefcr the waste work. 

There are ^xampkjs of small waste-spinning concerns using 
low qualities and depending entirel;^ upon adjacent mills for* their 
supply and closiug down whenever this supply fails them. Natur- 
aUy, the carriage cost of tlie Vorst kinds of droppings must not 
reach much or this feature alone would be piohibitive of its use. 
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One hour or*8o may lie taken in stripping ant! grinding a card, 
this depending upon *laboiir supply and oi^eA’ local circumstances. 

Owing partly* to the width of cotton-Wiiste cards the rollers 
are heavy and a workman needs to he sufficiently strong and 
practised to receive each roller when thrown over from the opposite 
side of card by his fellow- workman. 

Grinders may work in pairs and look 'after their own gi'inding 
machines, or there may, be a sepai'ate man for this lattcsr duty. 

For coarse counts the Scotch or cross-feed: ig system appears 
to have increased in use. 



Gop bottoms, win< lei's’ and weavers’ waste, and all kinds of 
hard waste may come to the waste mill in bags. , 


In some cases grinding on waste cards is done once per week, 
and the cyl of the finisher is stripped onoo a week but that of the 
breaker seldom or never stiipped.^ Praotiqe varies in these 
respects. 

Baiudintj. (Figs. 56 and 57.) 

A very’ considerable wcicht of more er les"^ damaged cops, 
(not* cop bottoms or other o^nary hanl waste^ goes to rope and 
banding makers, and in many instances is returned to the same 
mills by, the rope-maker after manufacture in banding of one sort 
or another. 
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Some spinning oonoerns have installed maebineB by means 
of which *they make Ihcir own banding from their own damaged 
oops. 

Moderate unevenness in yams, cops of snarly yam, nicked 
cops, soft oops, cops with bad bottoms or other similar defects, 
are not pei'haps so objectionable for making into banding as they 
are for the more usual purposes to which cotton yarn is put. 



Fio. 67.— Balling Maohine (Eotlierington & Son). 


Omlooking and Kinds of TToste. 

The coarseness'of the oounts a* the mule, the limited number 
of spinning maohines in use, and other circumstances often pre- 
clude the employment of a full-fledged mule ovgHooker, and as a 
rule the onus of keepiqg things in good order chiefly devolves apod 
the carder. The carder at times may find his position a ^pry un- 
enviable one, especially as often the manager or master will buy 
the waste and give instmetiona for its use without consulting the 
carder, leaving the latter to get through to the best of his ability, 
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although the ohi{raoter of the muhig is in its ^oite as important 
as in ordinary cotton spinning. < 

Such are the .variations in cotton waste that it is often highly 
desirable for consultations to take place between the manager or 
buyer of the waste and the carder, as in this way much un- 
pleasantness may be avoided in the way of bad work, diminished 
production, and loss of wages to the*spinndrs. 

It is a regular thing for one kind of waste to be too expensive 
and too good for the quality of jrarn required, vnd so it is neces- 
sary to blend the same judiciously with poorer and cheaper sorts 
of waste. ^Judgment and experience are nece^:^ for this to be 
*don« to the )K3B^;bl1-round advantage. ^ 

Too often the manager is almost solely guided by the all- 
powerful object of putting down a mixing which must only cost a 
certain price per pound. 

It is possible for a mill with eight pairs of mules 'spinning 
about B's average counts to have its production reduced from 
33,500 lb. per week down to possibly 30,500 lb. by cutting down 
the prifib^r pound of the mixing only very slightly. It is well for 
a manager to remember that ends keeping up at the mule may be 
very lieneficial to the firm as well as to the spinners. 

There are many waste mills which work overtime according 
to the state of tiade^ as the operatives’ u^ion rules are not applied 
as stnngimtly to such mills as to ordinary cotton spinning mills. 

Unreasonably |K)or mixings will leM to overtime to fetch 
^production and wages up, too much ^of the stuff going back as 
VMSte instead of selling as weft at a profiiable price, in addition 
to extiii cost in cardroom wages, in coal and driving power. 

Hpindle banding is often made from spoiled oops and hence 
we show fig. 57. 


Jlard JSruh. 

It is necessaiy to exercise r^sonable care in regard to the ad- 
mixture of different lengtha of fibre in the waste, as it is difiioult 
to get the mad^iery to operate satisfactorily upon the different 
lengths of fibre. ^ 

guch oases what are termed hard ends may be expected 
in excessive proportion, and these will either break at the finisher 
or will be responsible for very man}» breakages at the mule. 

In thb ordinary ^ste spinning mule roUer draught is not 
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used and the dmughting of the ootton is all dyne by “ carriage 
draught,'* that is, the carriage moving faster than the roller de- 
liveiyr. Hal'd ends will not yield to caii'iage .draught properly 
and will either break entirely during spinning, or will then 
partially bi'eak and aftcrwai-ds completely bmak during backing- 
off or winding-ou. 

The fii'st duty of Mie officials and operatives is to make the 
material to spin, but if this be done by taking twist out and faller 
weight off, in order to make the hard ends to draw, then trouble 
may be expected uith the customers in i-egurd to soft yain or 
soft cops. ApHif from this thei'c may Ite reduced production 
through inci'ealtxl twist, and smaller builder wh^ls with shortei^ 
lengths on oops owing teethe latter lieiug softer. 

If the machiuos aie set to bi'eak the long fibre to nothing, in 
the eai'lier machines there is an excessive amount of waste, a 
troublesfiine amount of lap-licking, with consequent uneven yarn, 
as thei-e is little chance to provide a iiunedy by sulisequetit 
doubling. 

Tt is not too much to say that in waste sjiiiming there is quite 
as much advantage in a man being thorough!) usikI to his mules* 
as in oi'diuaiy cotton spinning, so that froquently a sick minder 
will drop down in production to an inconveiii^itly large extent. 

Waste of sufRcieut Vjuality, regular work and fair treatment 
will command good workmen — an undoubted advantage to an) 
firm. At the same time godd prices are move likely to lx*, obtaiiij^* 
for the yarn^nd customers retained. * 

With a poor mixing there may be extra loss in blow-room at 
th|i cards, and in using bad bobbins at the mules. 

F'm CumU frimt Waste. 

It is stated thdt in conqcnis ilut out to spin from cotton waste 
on the tape condenser system as higj] as 16's cotton counts may 
be produced from 9 hank condenser ends. In these coses good 
comber waste has been largely used, and no waste brought in that 
needed the soaj[irug anangenieut. • 

Such Waste naturally needs only a moderate amount of open- 
ing and cleaning in the earliertmaohines. The preparation S)'Stem 
lends itself best to making fine counts. 
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Id some cosqp the spitfning so much tint a quarter hour 
or more may elapse with scarcely tyiy threa'ls breaking* and yet 
the same mules, another time may have scores upon scores of 
threads broken in a similar time. 

About 8’s may Iw taken as the limits of counts to be spun 
from 4’s condenser strands, and if say S-Vs counts are attempted 
the spinning will usually he veiy*l)ad ahd this also will be the 
case with 8's if the waste is not of fair quality. 

Spinners and piectinT on coarse counts of cotton-waste spinning 
have usually plenty of work in doling and in changing the creel 
bobbi»i*>— let alone so much piecing-up. 

® For exampl^on some of the lower counts doling may occur 
<Mghteen or twenty times per- day with cops reitching possibly 
J 3 in. by 7.} in. Foui to live diuws |)er minuh*. with possibly 72 in. 
stretch aie common enough speeds. 

(\nui-dntm Dririmj fti-r Mitlea. 

There ai'e many waste mukis in which comt-dnving is used 
instead^Hwo-speed or tliree-s|X}ed driving for the carrip^'is. 

* )iair of uniform cones (not concave and convex) are used in 
connexion with driving the spindles. By having the cone-lx^lt 
\o start on the lowest ('xtn iiiities of the coniis when th<‘ carnage 
is siaiiiiug outward^ and hy having th(^ cone l)ell to gradually 
move from one end of cones to the other during the length of the 
dmw, a gradually increasing spindle speed is obtained, well 
jjbdapted to the method of carnage draughting. There arc some 
s^iiiinHrs who like this system of driving, ahhoiigh a disadvantage 
consists in the exjjense connected w ith the use of the )K‘lting. 

Uxe of Stores. , 

The follow'ingi jMiagiaph w'ill indicate one department in 
which theh; is often unueoes‘»ary waste, i.e. in relation to the use 
of stores and matenals necessaiy for keeping* the \vork of the 
factory in going older. • 

An outstamliiy item is the consumption of coal, as this is 
dhe of the most costly I’equiroments of the average cotton mill, 
in spjto^of the progress of electrical dri\ing and fhe threatened 
rivalry of gas-engine driving. The combinatioB of satisfaotor}’ 
driving with economy in coal consamption .should lie the chief 
aim of all mill engi^pers and firemen. The exact chaiaoter of 
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the ooiJ needed* to suit any particular mill is pometimeH to be 
decided by the individual oa^, funoo it happens that the limited 
boiler and driving power of one mill demands good quick steam- 
raising coal, while another mill can well afford to use a cheaper 
if slower-burning coal. 

Apart from all this, an efficient, careful fireman will keep his 
fires well spread over *the gfate bars, regulate his dampers to 
admit the proper quantity of air, keep his fires clean, endeavour 
to maintain a uniform pressure of steam and therefore steady 
driving, and finally will use eveiy endeavour to burn the smoke. 

No doubt the present very extensive use of efficient mechanical 
stokers will aid* in preventing waste in coal con^ymption, but in-* 
crustatioD should be limited in the boiler, flues should be kept 
clean, the economizers should be kept clean, while steam pipes, 
boilers and cylinders should be kept well covered to prevent heat 
loss from this source. 

WonlUii and Wonted Machines. Summary, 

The following specifications from a leading machiiffsi^are in- 
troduced to show the general resemblance l)etweeii these machines 
and those used for cotton waste : — 

Cardiwj and Sjnunintj Machinery. 

“ For all kinds of woollen and worsted cartes, with iron or wood 
cylinders and <Joffer8; improved single and double stripper con- 
densers; also double doffef condenser, with four heights of sur-, 
face drums, for bringing off double number of threads; hopper 
feeds, with Weighing apparatus for scribbler or first machine ; also 
improved Scotch, bank and ball, or other feeds for intermediates 
ojf carders, self-acting willows, tenter-hook willow or fearnought 
grinding machines, etc., etc. 

" Self-acting mules with rim at liack or parallel to roller beams, 
supplied with wo(jl or our patent^metal cairiage, with all the latest 
improvements. t 

“ Gardmg machinery on the Belgian nrin ciple, consisting of 
scribbler, intei'mediate and finishing carder, with BalKng machindi 
and hank fee^ lietween scribbler and intermediate, and ^tch 
feed, between intermediate and finishing carder. Carder fitted 
with tape condenser to taketfrom 60 to 120 good thredds off a 
60 in. machine. 
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Carding nSaohinery tor blaDknts, carpet yaiOB, shoddy, hair, 
and other coarse iibi%s, with Blami-e's oj 6«otch feeds,* and fitted 
with double dofTer condensers with ordinary or * tandem ’ mbbers. 

“ Carding machinery for angola yams, meltons, unions, taungo, 
etc., with single stripper or double stripper condenser's, with 
ordinary or ‘ tandem * rubbers. 

“ Carding machinery for botany and mer'ino wools, with four 
lickers-in, two cylindei:]{f, and two doffers, fiited with balling head 
or coiler. 

“ Cfliding machinery for crossbred and medium wools, with two 
^liokei‘<4-iii. breast, two cylinders, and two doffers, ^tted with ball- 
ing head or cotter. 

’* Carding machinery for camel hair, Cashmere, mohair, vionna, 
etc., with one licker-in, breast, two cylindera, and two doffers, 
fitted with balling head or coiler. 

Condensers for carding machinery of all descriptions. Single 
doffer, single rubber condensei's, with ordinary or ^tandem* 
rubberSj^^ Single doffer, double rubber condensers, with ordinary 
^ or ‘ tandem ' rubbers, tape condensers to take from 50 to 120 
good thi^ads off a 60 in. machine. Double doffer, double rubber 
condensers, with ordinaiy or ‘ tandem * rubbers. Condensers of 
all descriptions fitted to existing carding machines. 

''Bank feeds, balling maohines, Blamiro's feeds, and Scotch 
feeds fitted to existing carding maohines, 

" Self-acting mules for all kinds of woollen hair, shoddy, mungo- 
•carpet yarns, blankets, angola yams, Scotch yams, tweeds, etc., 
eftnnot Ix) surpiuiKed for simplicity, durability, strongth, or econo- 
mical working, and supplied with the following : — 

'* Speeds.— This mule is made with one, two, or thi'oe speeds, as 
required. * 

" Spindle Bto)]Smotion supplied if required. 

" Changes of the cam sha^t e|rected by a positive motion, and so 
arranged that no two motions aro antagonistic and cannot be 
in gear at the same time. • 

" Improved t \vist motion, pushing-in motion, spindle rotarding 
{notion, slut/iiing delivery motion, etc.” 


Coal, 


In to consumption of cotfi a companson should be- made 

in roghid to total amount used ^nd results compared, so that the 
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true relative valife of different descriptione of coa3 may bo ascer- 
tained. ’ 

The consumption Of oil is another important* item, and waste 
may occur in this connexion in soveml ways, such as using oil 
that is too thin or too thick for paiiioular bearings, the operatives 
allowing oil to inm on hearings too carelossly as on the spindle 
bolsters and rollers of sdf-acting mules. Careless application of 
oil to rollers on any machine stains the Yarn, and does damage 
besides wasting the oil. 

Tt has Ixicome the very common practice to use minoiul oils, 
and especially <'or the lighter bearings such as ring-frame and 
mull* spindles, (^jistor oil, siwim oil and tallow howevt‘r, in 
extensive use for some lulirication. 

It is not contended that freii use of good oil is necessarily 
waste, since light running of piu'ts, durability of ))arts, consump- 
tion of coal and other items arc affected by the qiieslion of satis- 
factoiy lubrication. 

It is for the operatives and foremen to see that ehicient 
lubrication Is obtained without uuduc waste of expensive oil. 

Jfelting and leather ait* two other important items in which 
unduo cost and waste easily occiir. Tlic puitihase of pool leather 
may easily pixive a double lass in i-educing pioduotion and soon 
compelling rariewal. 

CHy GuUdif Kjraminat ion Gimtion, 1901). 

There are two oommor methods of preparing waste cotton 
leady for the spinning process ; dcscrilie these fully. Say whi6h 
you consider gives the l)est results, and give leasons. 

Answer. — There are various diffurenoeK in the detailed treat- 
ment of cotton waste in the blow-iioom, hut these may belong to 
either of the two methods presumably refened to in the question. 
In the same way the cotton waste^may be transfeiiied from breaker 
to finisher cards either by Che Scotch feed or the Derby doubler 
systems. The two distinctive 8)’stemt,, however, are first stron^^y 
and definitely marked at the delivery of the finiEjigc^oaid^ at which 
point it is decided whether waste yams are to be prepared on 
(1) the oondenser system, or (2) the'’maDifold ooiler or prepaiation 
system. 

In the oondenser system ‘the thick web of cotton^ waste is 
divided up into a number of individual strands, from 3D to 40 
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being a oommin numhoi*, althorgh the 'viitei recently flaw a 
finisher condenser producing 120 tcrand^H. •These 30 or 40 ends 
are iiibbed into sufficiently round and strong strands and wound 
side by side ujion a long flanged bobbin, which is placed clireotly 
into the ciecl of the waste mule, wlhout any inteimediate 
treatment. 



Fju. fiS.— FiniHlipr Gaid for Two Bobbins and Fed with Jjaps from Derby 
Doubler. 

In the coiler system the web from the finisher dfcid may be 
divided into four equal parts, and each coiled inside a caitJ can in the 
usual iftanner. Th(^ slivers are then passed tluough a slubbei*, 
drawn out, twisted and wound upon liobbins in the usual manner. 
These bobbins are Xhen taken directly ti the ci-cel of the waste 



spinning mule ^s to which gives best results, this depends upon 
requiremenls, the coiler system giving the «trongn|t and probably 
the Anest yams owing to ^e Wof diuwing roUers in one machine. 
The oondensei' s}'stem gives the fullest threads, and is the more 
used of Jihe two. Figs. 5B and 5d indicate two arrangements of 
Finisher card for cotton waste. 
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Vi(/ogne Yams. 

Ai the time of wiiting a mill in Bury is being adapted to thtr 
production of Vigogne yama. Vigogne means cotton spun to 
imitate wool, and is. made in all sorts of colours and colour mix- 
tures. Vigogne yams arc made not from u'aste, but from good 
American cotton, and mixtuiDSof cotton and wool. This trade is 
not done at present in this countiy, but is done to some extent on 
the Continent and imported here. The only reason it is not done in 
this country is that Ijanoashire spinners have never been able to 
see change for ‘a uhilling in the business. Obviously Gejiman 
machinery and methods could have been introduced heie if any-* 
body had thought it woi:th while. Lancashire spiunei's have not 
been asleep. The business has not been done simply becaus(^ 
they could not see any possible chance of profit in it. The Elton 
Cop Dyekig Company have certain new and novel methods and 
machinery in the spinning, bleaching and dyeing wliich they think 
will enable them to do this better and cheaper than it has been 
done hitherto. 

Extracts from Consular Itcpwts.^ 

“ Cotton waste includes two very distinct classes ; one a thi’cud * 
waste used for wiping and packing purposes by railway and navi- 
gation companies ; the otner a soft waste of various grades which 
is re-spun or othervsise mechanically treated. Dard thread waste 
is exported from (Termany to the United States, while soft waste is 
exported from the United imitates to Europe in enoimous and i^^- 
creasing quantities. * 

** The soft waste, of which Germany requiies increasing quan- 
tities, is chiefiy worked up into yams, which are used in the 
manufacture of cotton or of half- woollen goods. ^ 

" English, French and American wastes are highly valued in the 
German market and aie usually bdtei’ than Gorman wastes. 

" The German market is ready to absorb every variety of soft 
waste and likes American waste because it almost all originates 
from American cotton. 

‘‘Market prioes for' cotton waste ^n Germany are regulate^ by 
the rangoon Middling Upland cotton in New York. Stn^ may 
command possibly 90 per centj^ of cotton price and comber waste 


^Pre-war. 
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or roving wast< may ooidnand an good a price ae raw cotton on 
account of the Btnall loss in opening and -. leaning. 

“ Many factoiies for using cotton waste have been established 
during recent years in Germany. * 

Some of the uses for cotton waste in Germany am as wadding 
for upholstery puiposes, and in the manu^actum of smokeless powder. 

“ Cotton lintei-s are much import into Geimany. 

“ Also cotton pickiniis composed of pieces of cotton which come 
olT in sampling and in transportation, and bee jme dirtier than the 
ordinai 7 cotton and are separately sold at possibly 90 per cent or 
HO of cotton price. ^ 

“German ipaiiufaoturcrs have such little demand for ootion> 
tipped cigaiettes that they often nso oidihary loose cotton when re- 
quired for that pui-pose. 

“ It is understood that in liussia them is a moderate demand 
for partly spun cotton, a ball of whieh is inserted in tihe mouth- 
piece to pmvent tolmcco dust fmm entering the mouth of the 
smoker, while at the same time the moistum is al)Borbed.’' 

A good amount of cotton waste is impoi-ted into* Lancashire 
from the United States, and the following have been given as prices 
quotedfin September, 1909 : — 

Combers 5d. to 5]fd. per pound; card-strips 3^. to 5^.; 
spinner's waste 5d., to 5^. ; coloured ca^ 3d. to 3 jd. ; cop waste 
3f d. to 4d. : oily cards and soiled cards according to quality. The 
Manchester Ship Canal Company puts a toll of 3 r. per too on cotton 
» waste entering that port, and there is pIso a quay porterage of Is. 3d. 
{]^r ton. It is estimated that France produces mom cotton waste 
than she uses. * 

In 1900 the following statements (in substance) were made 
ill respect of cotton waste : — 

‘'In Mauchemter district yams made from cotton waste are 
very much cut in price and are jiot very profitable.” 

“Probably half the waste made iif England is exported to the 
Continent. Cotton waste toomprises a clean soft mill refuse 
worked into wad^ding; mill sweepings and dirt}' oily soft mill 
refuse worlShd up into coarse }*arn8 4’s or«6’s by a special plant. 
Alsoihard waste made from different processes known as spuners’ 
waste, reelers’ waste, weavers’ waste, including dop bottoms. This 
hard waste is broken up by a diffArent plant from the soft waste. 
Thom some hard •waste which is made into engine waste or 
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cleaning waste, ^iion waste is somecimes spiin on ordinary 
spinning niaohiuery, lut moit) often upon a sjltKsial plant.” 

“ As far as we know the yam from cotton waste is made U}» 
into yarns for such purposes as: — candle \\ick, sjionge cloths, 
towel manufacture, l^ed quiltings, flannelettes, and for the backs of 
Kidderminster carpets. In veiy mauy cases only one portion of 
the manufactured article is fl-om cotton-waste yarn, the othe)‘ 
portion being from onlinaiy wool or cotton-yarn.” 

“ Districts on the Continent to which cotton waste is exported 
include Vei'viei's ^Belgium), Fei'inonde (Belgium), Bhenish Prussia 
(M. Gladbach), Ciiemnitz (Saxony).” 

One list of waste was given as follows : — 

”DiY>ppings from opefiei's and scutchers, Hat strips, giid fly, 
brush strips, card-room sweepings, comber waste, bobbin waKt(\ 
clearar waste, haid ^va8tc, fluker w'aste, carriage fly, spinning- 
ix)om swMpiugs, oily waste. Such a vai'iety of waste I'equii'es a 
variety of treatment.” 

” Most of the cotton waste imported from the U.S.A. goes to 
Hamburg and is sent from Hamburg to the German and Xuskian 
cotton distiicts. Hungaiy sends its cotton waste largely to thew^ 
places.” 

“Cleaning cloths absorb a good deal of the dirtiest waste. 
Sponge cloths also take a^^i^^ood deal.” 

Waslei‘in tite WooUen Tnuie. 

In what are teimed tl)e low woollen districts large quaii>« 
titles of ai'e i^egularly used up again after being thoroughly 
tom up. Various terms are applied to such waste, such as flocks, 
shoddy, mungo, or extract. Noils or pix>por waste is usually 
lietfier than re-manufactured stuff such as above specified. 

Dusting, sorting, seaming, oiling and giinding ai'e processes in- 
cluded in the tirntment of such re-i^mnufactmx)d stuff as mungo and 
shoddy. Extract is a term applied to material for grinding up 
which is obtained from waste cotton r nd wool cloths from which 
the cotton portions have been extracted by wh^t is termed the 
sulphuric acid pi’Oce8B,,or some equivalent. ' 

In cotton i{' is usual to apply the term comber waste to the 
large pe^ntage of waste extracted at this point, but in wool- 
oombing the term “ noil ” is applied to the matei-ial rejected in 
preparing and combing of wool. Noils therefore oome in a differ- 
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cnt categoi-y aljogethe)* fi^m the -vaHt^R Hpeciliiul above, and these 
noils are often of« quite good B^ch names •as alpaca, 

mohair, crossbredi and litany am applied to various descriptions 
of noil resulting from wool-combing. 

.ibstorimU ^Cotton. 

Absorljent cotton is now in demand for a numlxjr of inipoi- 
tant pui-poses. Iieiiig largely used as surgical lint in the medical 
profession, and also in compounds of cid!ulo''-e and artificial silk, 
it is very iiupoilant that such cotton be properly purified for such 
special pur))oseK as surgical lint, but the organic matters natural 
to cotton do n^ otTer much resistance to punficatfon. 

The esscintial requirement of hygienic cotton is a good degree 
of purity of cellulose and aseptic power. Care should be taken to 
avoid imperfections in the lx>iling-out operations and to secure a- 
good expulsion of air from the hhms, so that the cellulose solu- 
tions sliall be as free from air as can be n^HHonably obtained. 

If not moi e than about 5 jiercini't of impurities requires removal 
the ))i?piratioii of absorlient cotton should 1 k) a comparatively 
simple (natt(>r, but care should be taken not to iniioduce other im- 
purities in the Ix)i1ing and bh^aching operations. Boiling out may 
he done in a kier with alkali at 120 or more degrees C. temperature, 
Ixnliug ESiven or ^eight houra 'possibly with caustic soda. There 
is little of a spctcial nature about the bleaching operations. 

In regard to gun-cotton, this may bo preinrod from clean pui'o 
cotton waste by steeping in a solution of sulphuric acid three parts 
and nitric acid one part, the latter foi’ming tKo explosive constitu- 
ent while the sulphuric acid absorbs the water. After steeping for 
sevei'al houra the supei'fluous acid should he removed by squeez- 
ing and ^vashillg out processes. It is of course quite possible 
to make oitheii surgical lint or gun-cotton from raw cotton 
sufficiently opened and cleaned before treatment as above de- 
sorilied. 


WatUi in Doubling, 

The (^estion of limiting the amount or percentage of waste 
m%de^is in its own way qcite as important as ^t of obtaming 
maximum productions land hipest qualities ofi work. In the case 
of a doubling frame we have to lemembei' that any waste loss is 
voiy expensive, beq^use the yarn has gone through practically all 
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the proceBsee and*, hae had the full oosrof pit)duQ^ioii put into it. 
At the saihc time the waste ii)ay be of less ^alue per pound than 
soft waste from the card ov comlxir, because it takes so much treat- 
ment in a cylinder breaking machine and thereby loses so much 
of its strength. 

A prolific cause of waste oli a doubling frame is the bi'eakage 
of threads and their eutaligieniCnt with adjacent thieads. 

In one case special means Am adopted to pnwent entanglement 
oi' licking of the threads due to snarling. This is done by giving 
a wide spacing to the lengths of threads extending fiom the nip 
of the rollers to Ihe stump mil w^hen the machine is stopped, and 
bringing the length nearer when the machine working. By 
this moans broken ends'ai'o caught up by one of the adjacent 
lengths of thioad, and these become lap^xid muud the top roller 
instead of being delivered amongst the spindles with ntsulting 
excessive Vaste and “ doubles 

Wagt-fi in Wiphff vp Oil. 

Writing! on the subject of loss in lubricants an £iieiican 
authority recently said 

''It was found that the oil-soaked waste used in wiping up 
was sent to the boilers to be hui-ned in one case. 

"In wiping up aroui}d engines it has beep found by experi- 
ment that a pound of dr}' waste will, after being used and squeeised 
out by hand, weigh 2 lb., or as the writer found out at one plant, 
there was a loss of one gallon of oil for every 10 lb. of dry< 
waste used ; this in itself is quite an item. In most large plants 
will pay to install some make of oil and w'aste-saving machine, by 
means of which the oil is extracted and filtered, and the waste 
washed, dried, and used over again. 

" In the particular case of a lai'ge concern it was found that 
waste was being used at the rate of 28,000 lb. per annum for 
cleaning purposes.' Most oF> this waste was used for wiping up 
around the machiner}' and engines ori which a great deal of oil 
was used. All of it was sent to the boiler to be ^burned. As this 
waste was heavy with, oil, it is safe to say that at the. very least’ 
2000 gallons of oil, together with the l^aste, were lost per aimun." 

Large quantities of cotton waste and sponge cloths are used 
in engineering workshops as well as in textile mills for the pur- 
pose of cleaning machinery. When dirtied c.and fully ^turated 



V4BI0US NOTES. 


with oil formerly this maleiial Was thiowD away, but this day is 
nearly past. In somS oases the cloths ai'- cleaned withtmt ohatge 
for the value of the oil. In others a slif'bt charge is made. 

A particular machine for cleaning oily cotton waste may be 
described as follows : — 

The machine will hold from 50 to 60 lb. of waste. The oil 
and gieaso am first liquefied b)' sLetfra and ai’e then ejected from 
the waste by th» action of centrifugal foive. The oil can be col- 
lected and filteml, and then Iwth oil and was' ^ may be ready for 
using again. Such a machine can either l)e di'iven by turbine or 
belt. • W'heu a turbine is used the exhaust steam is led into the 
machine and ^i-ves to liquefy the oil. It is stated that the 
pressum inside the machine does not ewseed 25 lb. to 30 lb. per 
square inch and a pressure gauge indicates the pressure, while 
a safety valve prevents excess of presHure. 

. Louse Cotton Bleochimi. 

Theapi-eparatiou of loose cotton for tlie purpose of subsequent 

• use in the manufacturo of absorbent cotton wadding llor suigical 
purposes, of gun-cotton, smokoloss powder, other explosives, 

• artificial silk, cellulose, etc. is a paiiiioular bmneh of the bleaching 
business, and has received a good deal of attention, and various 
patents liave been Ihkeu out in this ccntiexion. The purification 
and bleaching called for in the prelimiisiiy preparation of loose 
cotton intended for such purposes as the above may be accom- 
plished by either the “ cold system “ the “ warm system ”. 

• 

Wasie t» Jwtcf'/co« Mills. 

The following brief extracts from a ^ood paper given in Amefioa 
are worthy of notice 

“It is worth while to study the rolative losses in waste in 
regard to length and strength oi fibiief Below ^tre given some ap- 
proximate figuiYs relating «to waste losses in certain Southern 
mills. In on(? c*ise out of ever}' eleven bales of cotton entering 
*the mills, '*one bale was lost, this estimate being based on the 
woiddng of many monthsf the mills making orasheB and 
damasks. * 

“ In the different departments it w'as found that nearly 5 per 
cent wafi lost in the blowing- or pioker-room, 2 pei'oent in the card 
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room, 1 per cei)t among the bobbini! land fly-frjimes, and 1 per 
cent in thb spinning-{Oom. ^ * 

, *' In another Southern mill it was stated there was an ayerage 
loss of 43*11 per cent, this mill maldug heavy cloth for rubber belt- 
ing and being veiy well governed. 

“ The waste fibre from abdre mill goes into cheap cloth such 
as engine cloth and cheoi^ glofe cloth. It is lialed at the mill and 
sold at the rate of frain one to six cents jier pound according to 
grade. 

'^In another firm the waste is used altogether in making ol 
weft, and it has been found that after cleaning and getting the 
waste ready for\i8e it has been worth on an ave||ige seven cents 
per pound.” • 
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“ The gj-eat bulk of cotton waste is ciu-tain to concern our 
colton mills more in the future, and further developmeuis in its 
use will lead to a supply of trained operatives. , 

** It is contended that all very laige cotton mills and associations 
should have a confiexion with art&cial silk mills, which often ofTer 
a paying channel for cotton waste. < 

“ Cotton is almost pure cellulose to eommenoe with, and no 
fibre is equal to the cotton fibre for making cellulose, c^hioh is th(> 
basis of artifici&l silk, for which there is a large demand pi|M)tioally 
all over the world-. 

” It is stated that three leading processes are employed in the 
manufacture of artificial silk, these being th% ohardonner,'or nitro- 
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cellulose prooefQi ; ginot ^or cup.'o-aninaODiaoa\ ; and xanthato 
oelluloBe or viscose pAxiess. ^ • 

Tt has been stated in i-ecent issues of the 'American silk journal 
that there are at pi'escnt some thirty establishments throughout the 
world engaged in the manufactmre of artificial silk approximately 
distributed in countries as follows* United States, 5; Germany 
7 ; France, 7 ; lielgium, 3 ; Italy; 2 ; England, 1 ; Spain, 1 ; 
Austria, 1 ; Russia, 1. 

Germany and England arc stated to be producing the Ix3st 
artificial silk yarns. 

*' The Gorman yams are made by the visedse process. While 
me total Amerigi^u consumption of aitificial silk *h 1,450,000 lb., 
H80,000 lb. of this comes from France, Italy, and Germany. 

“ More than B0,U00 persons are employed in the industry', and 
the production in 1909 was stated to he 10,000,000 lb. 

** The distribution of the three precesses of maniifactutft is given, 
nitip-cellulosQ 4,400,000 11k. cupro-ainmoniacal 4,000,000 lb., 
viscose 1,600,000 lb. 

Al^ grades of cotton, woo(l>pulp, and any othpr material 
capable of chtmiical convereion into cellulose are available as 
materis4s for th(* liasis of the manufacture.” 

BfUiteif fA)HH Table, 18BB. 

** Cotton wool impoi'tcd .... 303,656,837 lb. 

Cotton wool iis^ in manufacture . 282,875,200 „ 

Yam spun (counting l.j oz. per 1^. loss) 256,174,400 „ 

This shows a loss of ^ per cent on the weight of fibre going 
into the mills, which much resembles present practice for Ameri> 
can cotton.” 


New Patent Machine. 

The utilization of soft waste in the cotton tiude is now veiy 
greatly studied, and various methods of treating the same have 
been studied, tl u iiecont high prices of raw cotton enhancing the 
value of waste materially. 

* In a rAient case the machine consist^ of two compartments 
opeaedato admit the air noceiAary for the treatmenl^of the waste. 

The waste is fed on a travelling belt and Is given to a caixl 
coveied lioker-in, which in ^tum ^ives the waste to a combing 
roller ht^g a diili gad beneath it. The bulk of the heavier and 
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larger impuritie^pasaefl through the bins of this* grid and at the 
same timd the wasters oombe^ to a certain Extent. The oombing 
tpller may have a speed of 1200 revolutions per minute and a 
diameter of Bj in. From this comber roller the waste is taken 
by card taking off roller having the very high speed of 3200 revolu< 
tions per minute, and the wai^ is driven upwards. The passage 
of the cotton waste is at*this )ibint gi'eatly helped by a current of 
air passing through the grate hors. ^ 

Fne Jiish wUh ikittnn TTof/^. 

In certain ties& made abroad the following conclusions were 
foimed : — * ^ * 

That cotton wadding fsoakcd with oil varnish will carbonize 
spontaneously in the interior at oiriinary temperatui'es and will 
then take hro on being opened out. 

Wastb cotton soaked with bitty oils takes fire or chars spon- 
taneously in three to eight hours when heated to 82° C. with exclu- 
sion of external air. (llean cotton, soaked with twice its own 
weight of fatty oils and heated to 100“ (1., with a moderate admis- 
sion of air from the outside, becomes hot inside in al)out an hour 
to an extent depending upon the kind of oil employed, eud often 
going as far as spontaneous combustion. (k>tton that has been 
soaked with its own ^ight of mpe oil or jeotton-seed oil, and 
heated to 25° G., wi^ exclusion of external air, generates 
such a small amount of heat by auto-oxidation, that the risk of 
spontaneous ignition from t^s cause appears to be remote. • 

No danger of spontaneous combustion has been recorded among 
the enormous quantities of wool stored in the London Docks from 
cargoes from the Gape and Australia, although packed in heavy 
bales and still in the grease. On the other hand, the opinion seems 
to prevail that either raw cotton or cotton in the earlier stages of 
the mill will tend to ignite 8pont|neouBly, and oases of mill fires 
have been attributid to this eause. 

Shoddy has a high fire risk owing to suspicion from its con- 
taining cotton waste or other vegetable fibre on^the one hand, or 
from softening oil on t|ie other hand. 

u 

» Danger of Flannelette. 

Mr. Thompson reported as ibllows 

** The difference between oidinaiy paliooior cloth anSt flannel- 
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ette is that thet latter hal a nap which is produced upon it by 
raising one or both Surfsuses by paf>sing *t c^ver revolvihg rollers 
provided with steel dents or teeth, which raise upon the surface 
a nap which forms a better non-conducting material for heat than 
the oiiginal cloth, and which therefore gives a greater feeling of 
warmth to the person using it than tlie unraised doth. 

“ Experiments were made with Various kinds of ilanndette — 
now and after w<)aring — ^to test the amount of lire danger. 

** Conclusions : * When a flame is applied 3 the surface of a 
ll'anndette the nap ignites and spreads for a few inches only from 
the point at which the flame was applied, and^then becomes ex- 
finguished, the fi^rics being cold in all these tests. 

“ * After diying and warming the fabrics them was a greater 
tendency for the flame to run over the material, doing damage in 
.proportion as the flannelette was old and torn, but hardly any if 
the material was of a good class.' * 

It would, be advisable for children’s dresses to be made of 
woollen or a mixture of wool and cotton, or of flannelette which 
has been treated to mnder it non-inflammable. 

* “ There is, however, probably no more burning danger with any 

specifle tnaterial after it has been raised than if the same were not 
raised or converted into flannelette.” 

( \twlk»rick. 

The term caiidlewick yam is not now necessarily conflned to 
ftan used for caudlewiok, but is oft^n used to indicate cotton 
wflste yarns of very coars^ <K)uT'ts which are probably so coarse 
that they are numbered by the number of yards whlbh make one 
ounce instead of on the standard cotton basis of so many hanks per 
pound, which is not very convenient for^counts below I's cotton.* 

Bump yarn is another special term applied to very coarse 
condenser yarn, the term p t)bably aidsing from the rebound oi* 
concussion in the loom when these yams are flsed for Wts and 
are beaten up by the reel. 

Carjiel Cops. 

As elsewhere fully describld, such machines as^he ‘‘chapon’* 
and the “ can " spinning frames build up the •Coarse condenser 
yams into oops having the distinctive feature of being without 
bottom Anes. Thest are sometimes termed “ carpet cops ” be- 
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cause of their we iu weaving some sorts of ca^’pets and cheap 
quilts. * - , 

1 Naturally, such a cop is far lai'ger than any ondinary cotton weft 
cop, aftd indeed is often laiiger than an ordinaiy cotton twist cop. 

The most distinctive feature of all is that a cop of this descrip- 
tion when placed in the shuttle of the loom is woven off or drawn 
off from the base of the* cop ahd the inside thereof and no shuttle 
tongue or peg is used. The cop is often held in the shuttle by 
an elastic strap or band of some kind, although thin and almost 
flat metal bands ai'e sometimes used and are held in position by 
small fiat spriygs. Carpet co|)s are probably more often referred 
to in the case of cops used for wefts for nigs, c(t 4 })cts and quilts 
using cotton waste or cohdenser yarns. 

Occasionally cops of cotton waste yarns may l)e as much as 
2^ in. diameter and 11 in. long and even of larger diineiisions. 



Fio. 61. — Dividing iloAer for Gondonser Cards— Vith liing-doffer. 


When mule spun cops of Yery coarse condenser yarns are 
used in the loom as weft it is often necessary to provider 
special shuttle pegs to prevent thc^cops from breaking a*&d 
knocking-ofiff some of these shuttle pegs are corkscrewed, and 
others are fluted or corrugated for this purpose. 


Cbiideiued yarn. 

Some condensed }^n is sor^times spoken of as vigogne or 
imitation vigogne Jam, posably because of its early use in France 
or Belgium to imitate yarns spun froz* the wool of the vicugna. 

Sometimes condensed cotton pm is desoi^bed as imitation 
yam owing to its uge in cheap goods which imi&te woollen 
ones. ^ • 

The obndensei*' system of carding and spinning somewhat re- 
sembles the systems in use for Woollen yams, and hence the oooa- 
sional use of the term " wool-spun ^ 
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In propel* oopdenaed tiju fibres of cottcu waste are not 

put through any drauffating rollers, (ind t 'le ^bres aio not placed 
in parallel order and there are many projecting ends of fibres ou 
the yams. 

In “ drawn ” yarns prepared bj* ordinal*}* cotton-spinning pro- 
cesses the fibres aie laid in pai’allel'ordrr and overlap each other 
and there is a multi-droughting pi'ocdhs. 

Objectuiwihle TFosffx. 

In^some weamig distncts a good deal of< trouble has been 
to Hhe saiiitaiy authorities by the amount if waste found 
in the Bewei*s find other places, due to the throwing away of 
waste by weavers or windere. 

• .\part from this there is veiy little objectionable waste from 
either cotton spinning or cotton weaving mills such ac^ may be 
caused by wool-scouring mills, cotton yarn bleaching, cotton yarn 
dyeing, and from the manufacture of f(*i'tili/er, glue, and other sub- 
stances. ^hese factoi*}’ wastes often run into streams and rivei’s, 
•and greatly pollute the them. 

In ^ncashirc, however, stringent means aro adopted for 
limiting this in regard ^o many \\'aten\'ays. Tt has been 
found that almost all of these wastes can be purified at a 
reasonable cost, an^ in some cases the s^'age contains sufficient 
valuable matter to pay for the cost of puriffi-ation. 

^ The pollution of stiuams and destruction of uatm'al water 
re^urees by the mnning in of such liquid wastes is certainly 
very often a serious evil. * 

TlWfen MU1 llox/es. 

A slight comparison may be made between the w'astes ol a 
cotton mill and those of a woolly mill. 

Among the various JeJnds of waste from a \iooJJ8n mill may 
be specified the following : cliurr waste, card waste, hard waste, 
rags, flocks, Bweepmg. 

* Burr walSte represents the waste knochpd out of the wool in 
caseftof^very buny material the burr picker, or cases of less 
buny material possibly by the action of the burr cylinder, as attached 
to the breaker cards at the point where the material is about to 
enter th/first bteakef of the first set of cards. A long box is ad- 
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justed near the iaeding mechaniHm, in line with l^e burr cylinder, 
and burrs and othei impurities are throwh into the box, from 
which they arc removed at I’egular intervals •through the day. 
Some Of the burr waste may be of very little value, whereas other 
burr waste may bo re-worked by first carbonizing the waste, 
dusting and re-working it in dbunection with wool into low grades 
of yarn. * * 

Burr waste, after cleaning it from its^fomign and undesirable 
matter, is made up of a combination of short and long fibre united 
in a body about one another. Disentanglement may be effected 
by the steel too^he^ cylindeiw of a Gai-nett macliine. ^ ■ 

Gai^ waste is the refuse of wool remaining jp, and adhering 
to, the teeth of the caifi clothing of the set of oaiding engines, 
and daily removed from the clothing by stripping the cylinder aud 
rollers of the card, probably by means of hand cards. 

HardT waste may be produced in the spinning, di'essing. aud 
weaving departments of the mill. In the spinniog, hard ends 
are the result of breakages, which i-equire the attendant to make 
a yard or two of waste spun-yarn before the end is re-pieced. 

In spooling, hard waste is made when the operative pulls ofl* 
several yards of when a broken end has to be pieced.” 

In the weaving, hard waste is caused by the accumulation* 
of weft on the bobbins^which instead of go\pg in the cloth was 
left on the bobbins, probably because the remaining ^'ard or two 
was not long enough to reach the width of the fabiic. Also 
warp threads bipak and •rerjuire ro-tying with a little \vast«» 
due thereto. 

^ Bags, as ))ix)duoed in the mill, aro the clippings from the ends 
of fabrics which aro tiimmed for the market, samples, etc. 

” They may be re-manujactured by passing them fii-st thi'ough 
a rag-picker and in turn through a Garnett machine or a shoddy 

Flocks ai-e of*two kinds, such as flocks produced from the 
shear, and flocks produced by giggin^or napping the goods. The 
latter have to he cleaned of any hard substance Mere going to the 
flock cutter. 

Sweepings* are the refuse of tlfl) wool of the mill, hut* may 
contain ah amouht of good flbre. They are treated to a dusting 
process which liberates the dlist and dirt, and may afterwards 
be treated somewhat like flocks. 
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Tvl&ian RofU' Cotton. 

Shoijb stapled ^cotton, snob as poor American or Indian, witii 
or without an admixture of cotton waste, is often used* in the 
production of thick cheap yarns spun on the ordinary cotton* 
spinning principle with I'oller draughting and possibly a reduc- 
tion of drawing-frame and fly-frame us^*. Such yams may be 
spun either on the mule or the ring frame, and ar<i much used 
in the manufacture of*the cheaper sorts of floor coverings or 
4rpetB after doubling into 3, 4, 5 or 6 cords ; 6’s or 8's single 
yam is common for this purpose, and such yijm is often used as 
the warp.' 

Carpets mad? from coarse cotton very often require the yam 
to bo dyed, and therefore it may be necessary to reel the yam. 



'CHAPTEB Vni. 

SUMMARY OP COMPLETE PLANT FOR "PRODUCING CTJfiANINO 
CLOTHS-WA8HING THEM, OIL EXTRACTION. 

Dukino the war fbe presont wriiier had intimate connection with 
this line of work, and the present enlargement of his treatise on 
cotton waste may ycr)'*weU 1x<. commenced with a description of 
the procesBes involved. 

The wastes were chiefly in the nature of willow(‘d fly strips, fly 
from boiieath condenser cards pioducing 7 *h to 10*s, best soft 
sweepings, cardioom ch^arers. After pro})er preliminary treatment 
the mixings were made and tn‘att!d with soap water. 

The breaker caidl had an automatic feeder as elsewhere descril)ed, 
and the cotton w'as transferred from breaker to finisher by Scotch oi 
cross feed. The finisher card resembled the broaker in its central 
features. 

The ring dofler condenser pitxluced counts of condensed rovings 
65i yds. to 1 10 yds, with ends equal to 1 per 2 in. of dolTer width. 
The condenser bobbins were tmnsferred to a roving frame as else- 
where descrihed^this merely twisting the cotton ends sutlicientiy 
And building the yarn into suitable double-coned lx)i)biu8. 

This yatn served for both twist and w^eft. If for weft the 
bobbins from the roving frame were placed in the creel of the solid 
dop weft winding frame as elsewhere describcMl in this treatise. 

These solid cops went immediately into the,|arge loom shuttles. 

If for wai'p, the roving bobbins were transferred to the sectional 
warping frame, adapted to the special purpose by certain of the 
mechanical details being discarded. ^ This frame made warps 12 to 
15 in. wide as roqoii'ed for the loom. 

The looms were of the side-lever, plain weaving, moderately 
heavy kind. ^ Ordinary chain weighting and let off for^thq, wood 
warp beams, the empty beams being made of strong tin which oonld 
he readily elided on and off tlje fixed wood beam. Healds and read 
proportioned to the coarse natmo and few, threads per inch, of the 
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warps required. ; One troible in ;.oaving consisted in thq ballooning 
ot the coarse weft, pattly due to the distx <iOe between end of shuttle 
box and selvedge- of cloth, so that frequently the weft ballooned 
beneath weft fork or otherwise gave trouble. Wear and tear of side- 
levers and picking brackets is an item to be watched in such heavy 
looms. A rather strong pick settin^fis needed in order to throw the 
heavy shuttle across the loom iirnlly, and yet without lobound. 
For similar reasons picker charges lan fairly high. 

Following weaving comes the cutting up i ocess. It is neces- 
tlSry to cut sponge cloths into suitable lengths which are always 
comparatively short ones, so that cutting np is an appreciable paii 

the business^ (lutting up may he done by hand, using large 
scissors of good quality and taking caio to*have them frequently and 
skilfully ie-shai*peiied or ground. It should be quite feasible to 
arrange for cutting the cloths mechanically hy one kind of cutter or 
another, whesther it })e by circular cutter, oscillating knife, "or power- 
driven shears.^ Dull cutters in any case are liable to cause extra 
lalnmr atid limit production. 

Sewimj. 

Following cutting up wo have sewiug up of the selvedges of the 
'cloths. On account of the smallness of re-washing cleaning cloths, 
sewing becomes an ipiportant part of the business. The machines 
used are specially armnged for sewing selvedges without turning 
over the edges of the doth. Overlook power semng machines of 
the Wilcox and Gibb’s kind are much vsed for th? purpose. These 
machines may be either set out ^o work by treadle as in the house, 
or preferably diiven by power at a lilgh speed. The loom itself will 
put on the usual selvedges, sufficiently good when only one doth in 
width is woven. Sometimes two or three doth widths may be 
woven in the loomtat the same time and special cutters used to cut 
the weft which joins up the mdivjdnal doth widths. 

This not only entails special cutters, but in cloths for re-washing, 
of the durable plain woven it requires three sides at least of 
the doth to be sewn to get selvedge. For some kinds of soft goods, 
dot required for ^sy and frequent machinebWHshing, the out weft 
may Jbe allowed to serve as 6 sdvedge without seeing. It must 
be particularly noted that an overlook sewing machine takes the 
thread round the edge of the doth, and dispenses with any taming 
over of th^ cloth edges* 
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The thread wound upon cones oricheescs containing a good 
length of materifU an|] thie is, of course a tiemendons advantage. 
\ good thread is advisable, possibly 3/30's or .thereabouts. The 
driving shaft may extend beneath the machine, receiving its motion 
either from underneath, or in any convenient manner that does not 
interfere with the women or ^1*1 sewers. One Iwttom shaft properly 
covered may serve for seVeral hewing machines. In some respects 
the whole business resembles the semng work done in shirt-making 
or other goods, but is rougher and is done on short cloth lengths. 
In some cases a mrl takes the cloth from the sewer, and turns 
cloth round re^y lor the opposite selvedge. Such machines mu 
well if properly attended to, but the writer has seen some expensive 
breakdowns, due to neglect of oiling and sufficiently frequent cleaning 
away of fluff and fibre. It pays to use good oil for power overlook 
machines, and the makers will supply this if required. It is neces- 
sary to kdep a supply of the sowing needles because these are liable 
to break however careful an operative may be, although care, skill, 
and proper needle setting reduce these to a minimum. The round 
driving belt- for the machine, reaching up from bottom shaft as in 
the case of a house sewing machine, should bo much thicker and ' 
stronger than for an ordinaiy house machine, or belt-breaking will 
become a nuisance and belt stretching will cause slack bolts and > 
reduced speed of machine. It is customai’y to make up these 
finished cloths into gross bundles, the cloths beihg usually sold at so 
much per gross, and to be within certain limits of weight per gross. 

Pre-war, such,sewn, pla^-woven washing cloths could be had 
at possibly 10s. 6d. per gross, but double that piice and higher 'Tas 
required befo/e the end of the war, and this to customers for re- 
washing who generally depend for cloth renewals upon the washing 
liihns, who may give price concessions in connection with washing 
contracts. In 1920 prices had again very greasy increased, as in 
all other cotton goods. 

It may be said’' there aro'pi'actically four distinct branches in the 
re-washing sponge cloth business, ev^n for moderately sized firms. 

These are carding and spinning, winding and weaving, washing 
and drying, oil extraction and refining. The carrying part of the 
business is aliio quite important owing to the frequent fgtdhing of 
greasy cloths froln the firms, and the return of these cloths after 
washing; also the large quantities of cotton waste consumed in the 
cloths 
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'Wmhimji Syitefsiiuj aitd I'ryiiu,. 

Motor driving ior thih section of the work is not as ecouoniioalV 
applicable as it is in the carding, spinning, and weaving seoCions. 

There art' two iiupoi-tant reasons for the use of steam — quite 
apai-t from its merits or otheiw'ise atf a dririug medium. 

Id the washing connection theri' is the impoitont feature of 
boiling- watei' and steani hidng wanted for washing purposes. 
Afterwards thei’e is the question of drjdug, w lich is often done by 
:^ni pijie and boiler heating. 

For washing it is oustomaiy to employ very strongly built 
\tashing necks fitted wnth gauges to register heiglit of water and 
))OSHibly steam pi^essure, although the pressurts gauge at the boiler 
is often sufficient tor this purpose. The watc'r needs some amount 
of renewal fre<]nontly,and them must Ik: the utmost convenience in 
this respect. • 

, The taking awu} of the* water from the l)ecks and from the 
squeensiug macdiines is of still greater impoiiiance as it is from the 
waste watei'K that the oil is recovered. The washing becks need 
* specially constructed doors, that may be fastened and unfastoned 
4|uickly «o as to permit the cloths to be fi'equently put in and taken 
out again. 

The neater lyeiug, sufficiently high in the beck, the washing soda 
or soda ash having been put in, and a sufficient quantity of greasy 
cloths, then the steam at possibly 60 lb. pressure may be turned 
into the becks until the water is boiling. Possibly 16 mins, or 
so inay seiTe for the beck to bo left revolving before the cloths are 
clean enough. A good steam pressure, sufficient soda ash or 
other washing ingredient, the use of a good driving and reversing 
motion on the beck all conduce to quick and satisfactory cleaning. 

Some washing becks only revolve one way, but automatic re- 
versing motions are applied to most washing becks, and serve the 
purpose of rolling the cloths ba&warus and forwards in a manner 
which possesses the douMe igerit of giving better cleaning and also 
preventing entaciglements of the cloths. 

* Followirg updh washing, tiie cloths are ^subjected to powerful 
squ^sei^. The squ^zing ntmhine in fundamentA principles is 
much the same as for the clothes washing in any household, and 
hydro-extractors are not so favoursd for drying cleaning doths as 
squeezer/ on account of the oil contained in the cloths and 
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danger of doth entanglement. The oilf water squeezed from the 
doths runs into spudal chann^s which condiiht it to the Jirst settling 
tonk. The squeezers ai-e power driven, the dothfuare often hand>fed 
by spindle directly to the i-ollers, and the lollers are usually covered 
with wool tops. The wiiter has seen other materials tried but woo) 
tops appai-eutly give the best effect in thoroughly squeezing the 
doths, in duration, in taking thh doths through without scotching the 
rdlers. The inertiased cost of such items as fuel, labour, carting, 
soda ash and other deaning and extracting mateimls, wool for the 
rollerB, has uatuially added to the cost of re-washing cloths, afiT^ 
were it not that so*'far a much appreciated price has been obtained 
for the oil owing to the war effects, prices of wjwhing would be 
much further inci’cascd. ' The price of deaning waste has kept pro- 
portionatdy high so that increased washing prices are not likely to 
renew the use of waste for deaning, instead of deaning doths — at 
any rate )n spinning mills. 

Squeezers require to be power-driven, with a good di'iving liqlt, 
a reserve of driving power perohance a heavy feed of doth ia given ; 
the wool requires to bo in good condition, a heavy pressure on the 
rollers must be maintained, the best convenience for taking the’ 
doths away again, and a dear escape of the oily water. 

OH Recoveriny. 

Oil recovered from the washing of greasy deaning cloths has 
greatly increased in value as one of the effects of the war and the 
continued trouble in sue];! countries as Russia. Properly and 
deanly levered and refined, the oil will serve for lubrica^ng 
purposes, especially for moderate speeds. It has gi'eat value for 
such purposes as soap manufacture, as the strain of soda ash left 
id the oil is as excellent in its way as the oil for deaning purposes. 
At the beginning of the w about £6 or £7 per ton represented 
its value, but at the end of the war £18 per ton was obtained. 

The recovery 61 the oil prim'anly depends upon the fundamental 
fact that oil and water will not mix, B^use of this feature the 
oil and water are allowed to run together from the wash-house to 
the first settling tank^ After a day or two if Idt alonp, and especi- 
ally if aided Hy the addition of sonfe such stuff as a lit|j)e vitriol 
or other*ohemioab the oil is ready for skimming from the top of the 
tank and pladng in a boiling Vuk, 

Boiling for a few hours by steam inji'ction, gives^a further 
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refining and sep^tion of pi1 and and clears a good deal of dirt 
and may be aided by a littde chemical :■ Idjtion perha{)8 done at 
this stage instead pf the previous one. * 

The oil lemains at the to)) and a dinrwing off valve «nay be 
placed at ihe correct beiglit for this, while a second valve may be 
placed at the proper height for drawing off the water. 

If settling and boiling arc efliciently done the oil is ready for 
selling as black oi* recovered oil, and in modern days has liecome 
a distinctly valuable prc^uct. 

^ A good deid of cotton w'aste is vvashcd out of the cloths, and 
must, be pulle<l away from them. Hometii/ien this is simply 
Aumed litit at other times it is reclaimed by the did of a powerful 
steam press. Tte waste being put into the press, the steam is in- 
jected, the ram is liftixl and the oily water forced out of the waste. 
The waste may afterwards either be raclaimed for one use or another 
or may be used as fuel, while the oily water is treated Jby settling 
^d boiling as above described. 

The disposal of the dirty watei* and of the oily refuse from wash- 
ing greasy cleaning cloths, often gives a great deal of trouble. The 
liver authorities keep a keen eye on the washing works and lequire 
a good ^eal of tanking and settling to be done before they will pei - 
mit the large quantity of washing water to pass into the river. They 
take away samples of the waste watei*, analyse and report thereon. 

In some oases pennission has hetm obtained for the waste water 
to run into the main sewage pipes. 

• The washed cloths ai'o made up into gross bnndles the same way 
as^ew cloths. 

Machine for Soft Wa$te, or Biifiiji Yarn Strippings, JtoUer Wmte, 
SctitcJter Droppings, etc. (Messrs. Hetherington). 

Waste Shaker, for cleaning opener and scutcher droppings. 

Sdf-ch'Mfuj WUhv' or Coti9n Op^nimj and^Cleaning Mauhiw, 
supplied with feeding and delivery lattice and intermittent motion 
feed rollers. , 

Single Crighlms Opener, with vertical beater, arranged for hand 
feeing and with delivery lattice. A small ^zed nytehine is some- 
times n^ with a 30 in. vertical beater, which produces about 
35,000 lb. per week. An Oldham willow may he used for very 
dirty ootCon waste in;^tead of Crighton opener. 
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Singh 8otttc}i6r», with lattice feed, ai^Hnged fcv four laps, fitted 
with fans 'for doVm -draught, awing frame ppdal feed motion and 
cone regulator, and lap anAngtsment for making laps for gaids 40 
in. to 60 in. on the wire. 

Breaker Cardintj Eiujine, usually 48 in. on the airc, with ex- 
tended lattice feed table for twp scutcher laps, two 2 in. feed roUera 
covered with itiHerted w*^'!^}, one 2 in. roller under same covered 
with leath(»r fillet, 9 in, taker-ui with inserted wire, 50 in. cylinder, 
seven roller, seven clenrei's, one wood Wncy with draught roller 
under and over same, with 30 in. doffer, fitted with side drawing 
for Scotch or crois feed. 

Finiskwuf Vardiwj Eiufiw, usually 48 in. on the wiie, with 
Scotch ftW, two fecxl roUera covered with insiu’tcjd' wire, on(j roller 
under and over for leather iillot, 9 in. takei'-in covei'ed with inserted 
wire, 50 in. cylindei', seven rollers, seven clearera, one wood fancy* 
with draiy'ht roller under and over eame, 24 in. ring doffer fitted 
with single rublier wood divider, fly-comb condenser to take off from 
14 to 22 ends on to one bobbin, according to the oounVs to be spun. 

Tlie Bobbins made on the condensers are aftenvards puC into the 
stands of the self-acting mule. 

Self-artintj MiUes, for spinning all kinds of waste, made with 
rim shaft parallel to carriage or heodstock, as desii'ed, and the , 
creels can be arranged for either condenser or roving Iwbbins. 

Experience has proved it docs not pay to uiV; too low a class of 
waste for the purpose iifliended in the pioduction of cotton waste 
yarns, or even in the production of batting. Almost the lowest^ 
grade of waste thaf can be utfed for even low counts is willowed fly 
which may do for J’s or 2’s cotton courts or for batting of some 
sorts. 

.Willowed fly has often licen mixed with liiitcrs to advantage for 
some kinds of work. • ^ 

Experience and judgment in mixing different sorts of waste for 
different purposes ^unt equally iiit this class of work as in propei' 
cotton spinning. i 

The following wastes may be used for cotton batting 

Dust-room waste. Droppings from beneatlx the opener and* 
scutcher beater^bars, v^iy fully w'illov^ed. Litker in fly treated in 
the same way. Strips from the cylindei', doffer, and flats (ft oidm- 
ary cotton cards, hly from the condenser or finisher cotton waste 
card, which from mills spinning 8*8 or lO’s rondenser yaros may 
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form quite an it^ on th^arket in some dintrio^iS. Comber waste 
usually reckons as the best that gets into ':oiidensor sj^ings. 

The. term ^‘Qrabbots” is applied in Abaerioa to some dir^y 
cottons which the gin dischargers and ara sometimes sold alOhg wil^ 
the sweepings and pickings from the ginnerj'. Such wastes as 
Grabbots, mill run linters, factor’s samples and cotton pickings are 
largely confined to the United States of America. 

“ Nappei* ” waste consists of the fly that is teased off such goods 
as cotton blankets and flannelettes in the i-aisin; or napping process, 
jud probably get mixed up with other wastes by one dealer or 
anotqyr. Such wasur possesses veiy little natUiY> and may be more 
liked for Uhtting than for cotton yarns and ev(Mi th^n for softening 
harsher waste. “* • 

Linlern wei-e developed during the war to a degree not deemed 
worth while pnjviously. 

It is a question of price : and the high prices of cotton ssid cotton 
waste developed during the war, and yet obtaining at the time of 
writing, have*led to the delinting of ginned seeds to a very full 
degree. Such second ginnings are tcimed “ lintors 

• This ii’aste again is more useful for such puiposes as batting, 
being uspd in a bleachcxl condition for the insides of batting. 

• Linters are lighter in colour than many i^-astes and may be 
occasionally used as^rt of a mixing to iinpi'ove the colour. 

Surgical ** wadding " or ** hatting” is often made from ” linters ” 
which is short tihre obtained by a dc1n:..ihg or second ginning 
ipiocess. 

Jn England such linters mny aiTive in bales, and the cotton 
needs preliminary opening^reatment i)y some such ir achino as the 
“ willow ” or else a Crighton opener. 

The pieces of shell in linters are likely to give trouble if used for 
such quilting weft| as 85 yds. unless thbre is excellent willowing. 
At any rate this is the ivriter’s personal experience. 

Emi/ine Cleaniwi llayfr. 

Engine wrsVi, as it is termed, may bo obtained by breaking np 
almost any Jdnd af final spun or fully twisted textile yam, well 
brokqp u^ by suitable Inachinev}'. 

proportionate amount of trade in this kind of waste is prob- 
ably less than fonnerly owing to th<^ great extent to which fqxmge 
cloths areAised for cleaning. Some engineers object to the plain- 
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woven re-washing harsher cloths, hut ifost of tl^ are only too 
pleased tolget the softer ones woven on the ieno principle. These 
Utter are rather less dangerous because they will tear more I'eadily 
if they ^et fast when cleaning ininning machinery. Their greatest 
fault is difficulty in stringing and fastening together in the washing 
and squeezing-out p'occsscs. • 

Engine waste may bh obtained from cop-bottoms, hand-waste 
from reelors, spinners, doublers, winders, and weavet's. 

Sometimes it is obtained from mixtures of different sorts of 
hard waste such as double-thread, thrums or sizing fiiune waste, 
even fully twistdd dbloui-ed yam. , 

The maohin*e employed for opening and breaking-up'such hai^l 
waste for use as cleaning waste, resembles in general ajipearance a 
roller and clearer caiding engine, but is very much more strongly 
built. The cylinder is covered with hardened steel two-inch teeth! 
The doffw is fitted with iron legs or bars into which are set steel 
teeth. Theie may l)e three rollers or workei‘8, fitted with cork-sppr 
steel teeth, set alteimately. The four strippers are covered with 
steel fiUets^ The feed-rollers are made up of iron segments con- 
taining cast-in teeth. The feed-lattice consists of iron pieces held‘ 
together by leather belts. Calender rollers are used to l^e waste 
at the delivery. 


W^addiiuj. 

A somewhat severe bleaching process is needed when cottop 
waste or linters is to be u^ as wadding for surgical purpq^s. 
Processes m^ be included sudi as : — • 

Boiling in a good solution of caustic soda with the addition of 
a«special solvent oil, washing, scouring with dilute hydrochloric 
acid, wacdiing, hypochloiite of soda treatment, ^washing, scouring, 
drying. Finally ti'eated by some kind of opening machine which 
loosens the fibret; ready fev the^linal treatment by the wadding 
curd. • 

A roller and clearer card may iSe used with p comparatively 
simple delivery uiangement. • ^ * 

A drum is^used at' the delivery upund which the delivered fleece 
is wound time after time until a sufficient thickness of vraddmg is 
obtained. The wadding is .then cut across and stripped off. In 
some cases a folding apparatus is used instead of the fleece drum. 
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The materiftl mfby be put^p in tht' £q 7 ii of rolls for retail pui'poses 
and containing a paper insertion pre«rioub!y add^. 

Almtirbent CotUm. 

Absorbent cotton for surfnerd purposes was a much used article 
prior to the war and naturally the ITar i^d to an enormous demand 
for this, as well as for gun-cotton which inpresents yiit auotlier im- 
portant preparp-tion from cotton waste. 

Specific conditions are lud down for certiii^ spjrgioal wadding 
Vheh as that it must be tasteless and without smell ; insoluble to 
oidiqary solvents but not to certain specified )3nes. Bleached ab- 
sorbent dbtton ulaced on the surface of cold water* sliould exhibit a 
satishictory temency to absorb the water*unto a sinking condition ; 
and in doing so the water should not give evidence of an alkaline 
or acid reaction. 

Absorbent cotton properly made should l)e able to take up 
^ghteen to twenty times its own weight in water, there being 
specifiedjiflicial tests for this. 

CotUm Tiandhuj, 

Cot^n lianding repi'eseiito one of the uses of cotton waste but ia 
catered for largely by the trade in reiuct cops, cops which have 
been subject to fire or water damage, pulled oops, mixed oops, or in 
general any oops ^Vhich have suffered damage in some way which 
unfits them for oidinar}' cotton cloth or oAier full prio»^. 

(hin CotU)it. 

(Ileau cotton waste aifU linters obtained from the deliuting of 
American cotton, is probably the most used material for making 
gun-cotton. These materials must be cleaned and broken u|l to 
whatever extent^may be required, bj one or other of the pre- 
liminary machines specified in this treatise. When all leaf, bits of 
seed-shell and other similar uSdesirftble mattei’ are removed, the 
natural cotton ^vax anffl oi^ may be removed by treatment with 
caustic soda. •Gun-cotton bleaching needs to be done to carry 
• certain tesf^. 

Gmnbsr Waste, 

Light coloured comber wastes from extra stapled American 
cottons, Ibid the lighter Egyptians, will not always suitably blend 
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or mix together, and this is quite as impofrtant in its way for certain 
sorts of go^s from cotton waste as in the finer yarns. Egyptian 
optton as a whole will 'bleach well, but different .shadings -may be 
obtained if we are not careful and the bleaching effect may come 
out differently. 

]f white cotton waste is dycU to imitate blown Egyptian then it 
is more or less spoiled foil bleaching. 

Comber waste of itself has a tendency to make a soft j'arn or a 
soft wadding, New Uplands cotton makes a strong hatting. Some 
makers of wadding use a certain proportion of ordinaiy Upland^ 
cotton to put a fahe\)n the “ hatting , 

In the case* of the ring-doffer condenser the author*has seefi 
excessive breakage of endk ow'ing to long fibres or hairs reaching 
across the dofler or on the divider and touching adjacent rovings. 

Stirllwi Tables. 

A practice which possesses some commendable* features but 
which is by no means generally adopted, is employing long sorting 
tables, with\)r without gridded poilious. 

If various sorts of rather low'giade w'astos such as sweepings, 
willowod fiy, are purchased it may pay to have these wastel^ placed 
on the soiiing tables and picked over for bits of string, bits of metal, 
portions of cotton veiy inferior, or some very superior. 

Willowed fly is muct used for low counts of condenser yarn, 
and sometimes waste dealers have what they term seconds, 
and some of this *the writer* has found to contain a good deal of 
undesirable mateiial, unfit for putting injjo any machine or proc&s. 

If for wad^g, the best portions may be sorted out for the best 
face cotton, whether it be for natural colour or for bleaching. 

Fire Protectvni. 

Fire protection! is much tieedecl in the earlier processes of a 
cotton waste mill, whether it be that ^pdAng, gun-cotton, or con- 
denser yams are tequired from the mill. i 

Some machines are less liable to cause fire tlAn others, such as* 
the ordinary Oldham Willow, whose blunt fieeth and m^ncy of 
their action rendei^this machine as safe as any to commence with. 
Any make of Hopper bale-bre^)cer or Hopper feeder is good since 
the tumbling about of the cotton in the feedjbox tends td liberate 
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metal sabstanoes without Jire risk. No parts of such a machine are 
very dangerous in causing fire. Llade ^r knife-beatera or knife 
oylindevs, or spiked cylinders having a good speed, aro especially 
dangerous. * 

It is best for fans to operau* with a down draft in the blow-it)om, 
and all the dust and air to pass downwards into a cement-lined 
dust cellar. In some cases these cellars ^re fitted with sprinklers. 
If more than one fan is used, each outlet should be equipped with a 
door which closes automatically when its own f is stopped. This 
!9 one proventivo against fire spreading. Friction of parts, waste 
lappipg round rollei's, quickly revolving spikeA, dr blades striking 
gainst ffietal substances are all causes of fire. * 

Suitable passages with fire-proof doon^ should separate one room 
from another. The cotton store or mixing room, the card room, the 
^scutching room should he separate rooms. 

Water buckets and hose pipes should be convenient, •sprinklers 
used if possible, and turn-over small fire extinguishers used. 

Cotton store room, mixing room, the more dangerous one of the 
early opening machines, and the card room should bq sufficiently 
separated in case of fire. 

Un^rtunately, cotton waste varies in length of fibro, in colour 
and in general quality veiy considerably, and both care and skill 
are necessaiy to obtain correct mixings for the kind of work in 
process. 

All kinds of old machines have been adapted for the early treat- 
ment of cotton waste, but lacent expedience has, demonstrated two 
or^hree leading facts in this connection. 

In the first place, 8UGh*hiaohines as the Oldham Willow and the 
cop-bottom machine hold distinctive positions unrivalled in certain 
respects. * 

In the seoondgplace, experience has t)roved the value and adapt- 
ibiHty of the Hopper bale-breaker or coton Hopper feeder to the 
early treatment of some kinds of^a8te4)ut not to others, owing to the 
tendency for seme waStes Jo warp and string round the evener 
roller and other Tiazis. 

• In the Jhird place, after waste has been given a thorough pre- 
liminary treatment, (fidinary «oton openers of one kind or another 
will de^ very effectively with the waste. Usually it is advisable to 
run about half a dozen cops in wit|} the laps to prevent lap-licking 
aftnrwarAs. 
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It is at least as valuable in waste spiui^ing mills to make mixings 
of the waste as & is to make mixings of raw cotton in the fine 
spinning mill. Wast^ varies more in quality and type than any 
l^d oF'raw cotton. 


Previously we have dealt 'with the custom of treating cotton 
waste with soa]vwatcr made frem about 1 lb. of soft soap to about 
1 gallon of water.. In some cases this fs simply ])ut on with a 
dogging can. In such cases the writei' has known mbdngs to f^ 
quite wet afttn* t^\^o \)r thi'oe days* standing, and it is l)etter tp mix 
about Thui'8da3^or Friday and allow to stand until thd MondaJ' 
following. Proper soapifig of flu% cotton waste makes it easier of 
control. There is some danger of fire if too much soap-water or 
plain water is added to a waste mixing, well covered in, and left* 
untouched for several days. 

Tt is the writer's experience that a judicious application of soap*- 
water will give better work in some cases, and certainly will hold 
the fiuii)’ iqaterial together in a better manner , and of course it 
gives a more solid and heavier pm. 

When soap- water is used sptematically, the boiling an4 mixing 
tank may be fixed in a position suiiioiently high up to obtain a 
eatisfactor}' flow to the required position. A ball-tap may control 
the supply of water froIn^nixing tank to usmg fonk. 

There are therefore t^o chief methods of applying soap-water 

(1) Sprinkling ^it upon the mixing as the latter is being made. • 

(2) Applying an automatic soaping appliance to the delivei^of 
such a machine as the cop-bottom machifie. 

A third method of applying the water at the feed part of a 
machine, snoh as at a Hopper feed, does not commend itself to the 
present writer, as it is neither good for the woi^ing parts of the 
machine, nor does it afford time for the equal penetration and 
distribution of the «oap-wate» amo^ the cotton w'aste. Even when 
only one kind of mixing is being use^ it !s advisable to have two 
mixings, one being preparing and maturing when the other one is 
using. 

n more tjqios of mixing are to bt used ttfen more mix^gE^will 
be required. 

In ordinary cotton spinnini^there are now many mills in which 
the various bales are ulaced around the balarbreal^. anil them is 
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automAtio tiansniBBion o( the coiion lo tli^ Hopper feeder and 
through the opener twithont making an^ Rtack or hm mixings. 
Cotton mixing or blending is of eourso obtained by taking portion^ 
of cotton from different bales in snccession. If this ouAom be 
adopted in the treatment of cotton waste great eare will need to be 
taken in obtaining sufliciently relial^ bi.ds of waste. 

Sufficiently large mixings are somutiines dampened by a hose 
pipe without using any soap or othci* iugiedient. 

, Vertical Use 0/ Mixing. 

It^ is a veiy well establish^ principle in dbttbn spinning that 
dbtton shduld lie taken from l^e mixing in vertical portions so as 
to obtain a suAmiently good blending. This is at least as neces- 
sary in using from a stack mixing of cotton waste. There is often 
% temptation foi- attendants to take top layem from mixings l)eoause 
it is easiei'. Effective mixing at the feeding of the bale bleaker 
s^mew^hat reduces the need for the vertical usage, but bale-brfakers 
are not as much used in cotton waste mills genemlly speaking as 
they are in oidiuary cotton spinning mills. ^ 

* A shori pronged fork or lake is an aid to the use of a stack 
mixing jud taking voriical portions. 

• With preliminary ti'eatinent by such machines as willow cop- 
bottom machine or pickering machine, cotton waste intended for 
wadding needs vpi’^ little other treatment Ibesides carding. 

A scutcher with hopper feeder, or doubling four laps if an opener 
Ipnaking a lap is previously used, ropipsents th^ othei- blow-room 
mii^hines. 

The writer has known Cases of ojienei’s and scutchers being used 
for cotton waste and extra beater bai-s being used. 

On the other hand, there are some linns which p^fer to close' in 
their beater bam account of the shorf nature of the fibro. 

Some films have even used blank casings instead of beater bars, 
especially with We'vjhed cottonfbut any such idea should only be 
administered with good ludgjfient and experience. 

The writer ^as had some very special experience with Hopper 
•feeders for ^tdid|[ engiues. Very short waste is extremely bub- 
oepljl^le to lap-licking although allowing a board tomb against the 
lap when forming, or a number of wires to do this, or running 
rovings or yam in the lap will rB|triot the lap-licking evil. An 
automatid feeder at Jhe card, as previously explained, or even 
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feeding the cotton loose by hand at thf feed-lattice of the card, 
at least overcomes the lap-]io]dng trouble, ^vhile it reduces fire 
4^ger, is veiy suitabfe for using small quantities <of certain ‘kinds of 
waste, &nd gives a chance of mixing. 

In the preparation of wadding or batting “ inside " portions, 
cotton waste propei'ly cleaned may quite conveniently be fed in 
above manner to the castling*' en^ne and laps of cotton need not 
nooessarily ever be made. Outside portions of such products may 
need the more conxplete opening or scutching treatment. 

The Hopper feeder for cards is enhanced in vrfue when vdlj’ 
short waste or Imt^ are used because of the strong likelihood of 
such material being troublesome in giving lap lickmg. * * 



OTIAI’TRU IX. 

YA4M()r.s (;(mv)N wxstk machines. 

R'C. t>2 illustniU's a iiiacliino inadt* by AIoksi's*. I'atham. “ Foar- 
t.o mix vavioiis kiiwln of Hofi i^ttoii \v*ist *, wool, otc., and 
1.o»oiH*n CO iil>L‘v wawti . 5^ 

Tliifi machiT^•^s for rnixiuf^. oi* bltMuliii*; and clcaninf' 

various (jUiiliticH of w:'.Hic:. Jl well opons coinlxM- waste from a 
i.iatUnl condition witbout danui^ to the staph' 1>} one 
thron^h the tnachine. ^ 

Siwcifit til ion . — Hand feeder, two toothed h'j'd mllers. Cylinder 
(soveied with •luirdwcnKl laj^i fitted with forf»e<l uockheel teeth. 
S(*V(Mi i*ollei>4 litted Nxith CoriLCed cockhed teeth ovei* cylinder, and 
'hi veil from large S])ur wheel on cylinder Khaft. Fan or winged 
dotTei’ for stripping the, cylinder. Iron covei*s with lifting motion 
for same. Undercasings to cylinder and fan or dolhM', arranged to 
dmw out at the sides for facility in cleaning. Cage and deliveiy 
lattice. 

Exin^. Self-acting soaping machine att iChed to delivery lattice. 
1 l^pper feeder in lieu of hand feeder. 
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COTTON WASTE MACHINE& 291 

• 

i/2f»<ra<ian.-^ThiBBho^8maohjne iitted will' anlf-aotUig soaping 
machine, and with hafld feeder. 

PnKi\tction. — A machine 48 in. wide will treat approximately 
33,000 lb. in 56 hours, the 42 in. and 36 in. wide machines pro- 
portionately less. 

Apjn’oximate Power Bequired. — t^aiies from 4 to 12 indicated 
horse according to class of mattirial used and thickness of feeding. 

Cop lioltofity or Jjard Wmie lireakituj-q^ ]\1a(.hiite. 

view of Messi's. Platt Bros. 3-cylinder machine is shown in 
fi^. 6? ; 24 j in. wide. ^ 

The ilKistrei^^ shows the machine .fitted with soaping ap- 
paratus, but it is mad(^ with or without as reijuired. The machine 
may be made with 1, 2, 3, 4, 5, 6 or mon: cylinders as requii’ed. 

The pi-oduction rangi^s from 50 to 140 lb. per hour accoi'ding to 
the class of waste tn«tod, but for general purposes the induction 
may be taken pt 80 to 100 lb. per hour. 

Power •equired, about 3 to 5 1.H.P. per cylinder ; driving pulleys 
may be about 12 in. x 6 in. wide, cylinder speed about SOO B.P.M. 
Tjenglh as pej* number of oylindera from 12 ft. 4^ in. for 1 -cylinder 
to 46 ft. 3 in. for 6-cylinder machine. 

^‘Cylinder Machine. 

Floor s})ace occupied, 24 ft. 10^ in. x 6 f^ 3 in. 

Diiving pulleys on let and 2nd cylinders, 12 in. x 6 in. wide, 
SJieed about 800 revolutions per minute 

(if desired, the driving pulleys of this machine may be placed 
on 1st and 3i'd cylinders, as per illustration.) 

Gross weight, about 135 cwt. ; nett weight, about 95 cwt. 
Packed in 17 cases. 

Measuroment, about 610 cub. ft. 

Nett Lefujlhs and Breadths o^Strappiiuj, and Diameters and 
LenfiiiA 0 ^ Ropes required. 

Strap, drivifig countershaft from mainshaft, 5^ in. wide, 
length depending on l^ight and position of shaft. 

Slrapr« driving pulleys onTlst and 2nd cylinder^ ^rom counter- 
shaft, 5 in. wide, length depending on height and position of 
shaft. 

(Si-d cylinder drivefl from 2nd cylinder by strap or rope.) 
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Strhp, driving pulley 
oil 3nl cylinder £ 1*0111 
2iid cylinder, 16 ft. 0 in. 
X 4 in. wide. 

Or rope, driving 
pulley on 3ixl cylinder 
from 2nd cylindei*, 22 ft. 
6 in. { in. dium(<ter. 

Still]), driving cross 
shaft fnnn cvlinder, ?ft. 
i) in. X 2^ in. wide. 

Stijin, driving fun 
shaft from cylinder, S 
ft. 3 in. X 2.1 in. wide. 

Strap, driving slow 
motion shaft from cross 
B shaft, 12, ft. d in. x ^ 
1 in. wide. 

*2 Stni]), driving dc- 
-o livery end from side' 
■|, shaft, 14 ft. Oir. X 2 iiu 
^ w idi'. ’ 

. Strap, driving brush 
of ■'soaping apparatus 
from cylinder, 11 ft. 6 
in. X in. wide. 

Kojie, driving i oiler 
of soaping apparatus 
from top cage roller, 3 
ft. 8 in. X |in. diameter. 


i’Cylinder MarJUne. 

Floorspace occupied, 
33 ft. 8' in. X 6 ft. 3 in. 

, llrivin^, pulleys on 
ist and 3rd cyliuders, 
12 in. X 6 in. wide. 
Speed about fMX) revolu- 
tions per minute. 
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GrosR weight; about ]80 cwt. ; uett weight, about^ 130 cwt. 
Packed in 24 oasee. ■ 

McaHnremeut, alx)iit 850 cub. ft. 

NfiU lAnujUiH and liraadthi •\f Strapfunii, and Dmnet&i‘s and 
[jeinjt'hft of liope,fre(iii*red. 

• 

Stiu]), driving counteruhafi fi-om mairiwhaft, 5^ in. wide, 
length depending on height and *j)osiLion of Hhat't. 

^Straps, driving pulloye on Isl and ih-d cylindiuH from counter- 
shaft, 5 in. wide, length depending on height tnd )X)sition of 
slv^ft. w 

(2nd cylind«]«drivcn £iY)ni let, and »4th cylinder fi’oin SiyI 
•cylinder by strap or Jop#i.) 

Strap, driving ])iiil(tyH on 2nd cylinder from Ist, and 4th from 
3rd, each 10 ft. 0 in. x 4 in. wide. ^ 

Or rope, driving pulleys on 2nd cylinder from lat, and 4th 
fMin 3 rd, eacbi 22 ft. 0 in. x | in. diameter. 

Stm]i, JTi’iving cross shaft from cylindtjr, 7 ft. 9 in. x 2^^ in. 
wide. 

Strap, driving fan shaft from cylinder, H ft. 3 in. x 2^ in. 
wide. 

Strap, driving slow motion shaft from cross shaft, 12 ft, 3 in. 
X ill. wide. 

Sti'H}), driving deliver)' end ficni side s'* jft, J4 ft. 0 in. x 2 in. 
wide. 

* Stm]>, driving brush of soajiing apparotes from cylinder, 11 ft. 
0 in.* X 14 in. wide. 

Hope, driving rollei of soaping apparatus from top cage roller, 
3 ft. 8 in. X 5 in. diameter. 

• Jiot'imj WiMte Opeiutr. 

Messra. llrooke & Doxey Have added a popper feeder to 
thcii’ roving >vaste opeiri' as described* below and referring to 
figs. 04 and 65. . 

ilojijier Feeder for Jiovhi^ Woide Opeim. 

The ordinary t)'pe of hopper feeder used for dealing with loose 
cotton from the bale opener or liixiug is quite unsuitable for 
dealing effectively with roving waste, because the latter, being 
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generally ju long lengths, has a tenancy to become entangled 
with and to ch^e the revolving parts of 'the ordinary stripping 
^arrangement ; the iihproved roving waste hopper feed has\ been 
design^ to overcome this defect. The chiefdeatui'e of the machine 



is the stripping combjG, having an elliptical nn^vomQnt D, at th6 
delivery side ef the spiked lattice B ; any fong strands of rpving 
not sufficiently dbtached by the raking action of this stripping 
comb are fed back on to the spiked lattice by the special revolving 
clearing shaft A. 
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Tho automatic feeding of 1 ‘ovings^.to roving wante opener 
pntHeiitH the following advauttvgcH:— » 

^ 1. Tt piiwentH oxir-feeding, with itn confloqueut liability to 
choke the feed roller, and damage to taker-in and apikod cylinder. 

2. The spiked Inttice and the Htrij)])ing combs loosen or dis- 

entangle the small masses of* roving to such an extent that the 
subsequent action of the Yakernn and spiked cylinder of the roving 
oi)«!ner gives a much l)etter and jiiore i-egular refjult than can he 
olutained with any ^and fetiding. Tht' amount of roving ])aHBing 
through the roving oijonei' in an uno]xmed state is thus reduced •m 
a minimum, as iif aif once t‘vident from a com]>ai'iHon of the results 
from the same roving (qa’iier fed by hand and aftt‘rwarfls fed Hy 
our improved automiitic liopper feeder. ^ * 

3. A fuither conse(|uenc(‘ of the picpamtorj' o))eniug in the 
hop}Mii‘ feeder is the considerable incii'ase in the pitxluctivc ca^Hicity 
of the roving waste o])ener. 

4. The use of this automatic feeder materially i-educes the 
quantity of iiaid siihsUinces iiiiding their way to the rovipg optmer 
and diunagii^ig tsiker-iii and cylinder. 

d. The capacity of the hopper hiii is so much in excels of the < 
fce<l lattice of the roving 0 ])eneT that the time and skill recipiifd to 
eff(ictlvel\ atttmd to the roving o]jener ai‘e greatly I'ediiced. 

The (!i4ghtou or verticad oixMier is mtule hy all balding cotton 
machine makers. Jt is Celebrated for giving efliciont opening and 
cleaning either to cotton^or soft cotton wasU.*. 

t * 

Mmn. ])ob«m and Jiarhur'x Vriiiml Hmtr.r Ojiriier: S^tecitUliex 
^ awl Iwprmmmili'i. 

Those machines are made with either one or two heatei’s, as 
req\iircd, and in the*, latter case the beaters n^ie armpged to 1 x 3 
worked together os sejwimttMy. They are fitted ijp with improved 
^ds, and the opening an(J cleaning |X)wer of the machine is most 
effective. The deli*/ery latticb and fan aii: driven hy hands. 

JDaob beater consists of a vertical sljjaft ili]X)n which aro mounted 
seven circular plates, of ditTeront diameters, with hard steel knives 
riveted to them. The j^vhole lx3iDg perfectly balanced. , ' 

The beater eshaft footsteps aro selMubricatiug, and h^e lyrge 
oil chambers. * 

All gearing is made strong a]id well guarded. 

In cases whore the counteiKhaft would be too high to'drive by 
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faaJf twisted stmp they apply, whiui desiied, au improved balanced 
tope driving arrangement. The pull of iie ix)|ie is the same on 
each side of the shaft, so that friction aiid*w'ear on the bearing 
Are reduced to a minimum. ’ 

The machine is made to lie f(*d by the porcupine opener with 
lattice feed. The hopper ftieder can bt applied to the porcupine 
opener if desired. The “ hojiper feeder can also be 

applied to fced^the vtiiiiical opeuer without the }}orcupine opener 
if desired ; where x>osHiblu, the firm recomn}..r'd the porcupine 
oifennr to bo applied. 

TJiey also combine the aliove machine with single scutcher and 
IS)) part ^’hen n'quired. * 

The machine^ias l)eeu well designed, w built from extra strong 
patterns, and is capable of working at the highest ))OHsil)le speed 
withoni vihmtion. 

The machine shown (Fig. (iti) conhiins the most iieoent device 
in lieatei' bars, i.e. ananging such bars as at D for the ])orcupine 
cylinder take up all the lotvei* hail’ of the beater path. .The 
second (juartcM* cii'cle or ascending quarter is used as well as the 
* first or descending (juailcr. 

lialanml Hope Dnrtntf. 

The Inilaiiced diivitig is a])pliud bv different machinists but 
fig. 67 shows MessiA. l^latt Bros ’ armiigi*nieiil. 

, Fig. 67 is an enlarged \'iew showing method of diiving cylinder 
in Cj’ighton o])ener, by means of Inlanced rope driving. 

system is now )ireh*r«)d to tht) old metliod of driving by 
stiup, as the pull on the cylinder shaft is equally dividcxl, whereas 
l)y the old system it was all on one side. 

The bafanced i-ojie driving also affords grcAter facility for the 
placKunent of the o))ener in the i-oom, ai its situation is not neces- 
sarily governed by the position bf the driving i^aft, as is the case 
when driven by sh-ap, which system is ndw obsolete. 

Prtuliictum up ic 42, (XK) l!). jier week of 55^ hours. 

• Floor space oc«npiod : opener, 10 ft. 4 in. x 5 ft. in. ; feeder, 
11 ft. 5 in. i 6 ft. 6 iA. , 
fotaI,*21 ft. 9 in. X 7 ft. 2i in. 

Driving pulley (if for strap driving), 12 in. x 6 in. wide. Speed, 
About 1100 revs, per ipin. 
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Or rope, driving cylinder in opor.er, irom countershaft, 25 ft. 0 in. 
of {in. rope, vrith twice the disianoe from cylinder to countershaft 
added.* . * * 

Hope, driving fan from cylinder, 22 ft. 6 in. x ^ in. diameter. 
Strap, driving slow motion pulley, from fan, 8 ft. 0 in. x 2 in. 
wide. • 

Strap, driving pulleys on cylind) 3 v of feeder, from countershaft 
4 in. wide ; lei^gth depending orv height and position of shaft. 

Strap, driving cross shaft, from cylindm’, 8 ft. ') in. x 3 in. wide 



10 ft. 6 in. X 2 in. wide.* • 

Tlie Kinchner ar Toothed Beater. 

Messrs. Dobvn & Barlow have long applied»thiB toothed beater 
to machines for ordinary cotton spinning. It is introduced in these 
pages because the spiked or toothed Beater ofifeA special features in 
treating the raw matcriftl of^ cotton waste mill, figs. 68 and 69. 

With the im^ovements in carding engines and the increased 
uniformity gxjquii%d in yarns spun, the neo^ity for'increased regu- 
larity of, the laps feeding tlfc carding engines hasri)eeome greater. 
It is further admitted that it would he a good thing if the cotton 
could be so opened that the carding engine should not have pre- 
sented to it cotton in lumps or strings. It has, however, hitherto 
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Wij conHidei-od almoHt impomible to pej^oiin thicrwork with the 
mjuisite speed aud piYiduction without injuring the staple of the 
fibi-e worked. In Kirsdhuer's iinpuoved toothed beater these points 
have l)eeh carefully eonsidcml, and the result would seem to prove 
th»U the fears as to injury to the fibre were ill founded. 



The lieater'is armnged with three bare canyiug lags, inrwhich 
are placed tempoml steel teeth, the length and fineness of which 
wiry uccoixliiig to the woi'j[ to be accomplished. 

It can be readily applied to all existing inaclilntts. 



The l)eater itself forms a powei’ful fan, which hasjihe advantage 
of driving the Jirt and shell through the l)arH, srhile ^e cotton, * 
being in a mor% separated condition, is so mtich lighter that {he 
cages are well and bqually covei’ed. At tlie same time the fan of 
the machine requii'es running at 1^ speed on account of the current 
of air caused by the beater itself. 
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The a(lvantilj»efl claiu^d are ae follow * — 

Better cleaning lifoperties. 

La]5 more homogcneouH and regular. 

Lap always wtfll made, cj'liridncal, and with good edges. 

Lap luiver sticking or felting behind tlie cartls. 

Loss grinding of ctii-ds, on accdimt of cotton being more o^ien, 
paiiillcl and dean, ilieit'fon* less w Ar on'tlui points of the wire*. 


The llopjtfr for Cordiiitj Emjhirx. 

To a*)X‘i-s>()n accustomed only to the ho]>|MM' ftieder us used on 
cotton o]MmeTs. fte feeder a])])lied to some cotton waste canls — and 
to woollen (jsirds — aflbiYls a very iiiter<istiiig study. , 

The manner of r(*gulating and weighing llie fei'd of cetton, the 
stroking down of the cotton on the caid fe(>d lattice, the automatic 
^ptming and closing of the balanciul scales, th(‘ method of diiving 
and conniicting to the caitling engine, are all veiy Interesting# 

Tlie machine, as applied to the caixl, would be totally unsuitable 
for the o])ein'r owing to limits of pioduction and other features, 
while yie opener hopiKU- would lx* ecjuaJlj ina])prepriate to the 
limited piYxIuctions and absolute weighing of the cotton j'equired 
on the carding engine. 

The fimdamenftil prirtciplcs of these hopper feedere are the 
same, hut the details are distinctly difft'reift. 

• The distinctive features of the aut 9 niatic feeckr will be gathci'ed 
fix?<p the description given below. 

The ordinaiy cvmier^and stripper rollei-s of the hopi^r fora 
cotton opener are j-eplaced in each case by strong oscillating coinb- 
Ijars or lio^ter bl^es. There is much the usual type of feed-tiox, 
but it usually coi^iiis a withdrawable ^Tid botU)Di which allows a 
small proportion of undesirable matter tj fall out. 

The lifting apron is much after thb well-knw'ii tj-pe. 

The oscillating coifib the top operates very effectively in 
stroking back ^m,pened or over-large poiliions of cotton waste. The 
limited prc|fuctidh required from a card 90^ to 160 U). per day, en- 
ablfs this comb to dh the werk effectively without aising the more 
expensive, heavier, and more cumbersome eiH^ner roller of the 
ordinary cotton opener. 

A similar comb o|)erated by crank or cam strips the waste from 



802 COTTON WASTE. 

the other side of the spiked lifting lattice and delivers this ootton 
into the weighing pan. ' 

The usual method is to arrange the weighing pans or scale with 
two wings of sheet steel or strong tin sti’etohing across the width 
of the machine and capable of closing up at the bottom until sufii- 
cient cotton is held, then the weight of cotton overcomes a finely 
adjustable balance weight so tHht the wings open out at the bottom 
and drop the weighed cotton upon the fee^ lattice of the card be- 
neath the balance. The lialauoe weights arti readily adjustable, 
lx}th to a coarse or fine degree, so as to maintain the correct counts 
of delivered cotton ftom the card. The balance is sustained rpon 
steel knife edgt». The true principle of balance winghing is ob- 
seized, and the ootton is given to the sctiles in slow propoitions us 
carefully as in the best band-weiglung, and when the confect weighty 
is reached the slight descent of the weighing ])an liberates a small 
catch poinu, sets in motion a lever connexion which disconnects 
the driving belt so that the lifting apron and delivery ot cotton ai’^ 
suspended for the moment. It must he particularly noticed that 
deliveiy of the cotton into the w'eighing pan may be slower or 
quicker, regular or iiTegular, without aflecting the vital principle of 
absolute weigliiug aud regular giving of the cotton to the feed lattice 
of the caid. The whole operation is automatically rostarted as re- 
quired. ^ 

There are different makers of bo])per fisedeVs for cotton waste 
carding engines such as*^by the Automatic Feed (h, Messrs. Awi 
Lees (V: Co., aud Baigh’s Machine. * 

In any case the sequence of operations is as follows # 

(a) The cotton waste is placed in hfipper probably by hand. 
If almost filled by suitable material for good working the feed might 
potisibly be neglected for 30 mins, or so, but tlig time variable. 

The manner of weighing" should prevent variabie height of cotton 
in feed-box from giving qneven work as it does sometimes in a 
cotton opener. • ^ * 

(b) The vertical spiked lifting lattice is i^wayB taking the fibrous 

material upwards'. t 

(c) The operation of the evoner comb or bartends io comb out * 
-and loosen thevnaterial, the action befog &voured by the jpodemte 
production* of a card ; also the combing bar levels the cotton waste 
nicely on the spiked lattice. « 

(d) The combing bar on the delivery side^ioes little more than 
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•oloan the oottom from th| lifting lattice and plaf^) the «ame in the 
-weighing pan. • • 

(fi) Sufficient weight of cotton in the pan causes it to overcoiqe 
its balance weight and descend to a i-egulated extent, which makes 
-connexions for stopping the spiked feed lattice. 

(/) The pan must alwa^-s be filled l)eforo it is time to open so 
as to-be ready at the correct momeift. 

(«/) There isia ))UBh-]x>aTd which slowly pushes forward along « 
the card feed lattice each successive deliverytor cotton from the 
[An, and when this ])Ush-board has sufficiently rect‘ded the opening 
•of the scale wings is timed to occur so as to &e})OKit the weighing 
which is*now The o^wning of the^n is a favourite method, 

but there are hop]MU' feeders in which the turn-over principle is 
jased. ■ 

(//) An oscillating light press is used to continually press down 
the cotton on the feed lattice of the card so as to present the cotton 
^ a reasonably compact manner to the hied rolliirs and licker-in. 


Xotes, 

(1) The motions need to he properly timed so that^ach succeed- 
ing |)an weight of cotton shall be deposited on the card feed lattice 
without overlapping the previous one. and without leaving too 
much space betweiHi the deliveries on tffo other hand, hjither of 
these coiitingencieK will be so much worsfl lor the regularity of the 
«vovk ])roduoed by the cjirds. 

^2) The distauGO from the coriib-bars to the spiked lifting lattice 
is adjustable. 

(3) The speed of spiked lifting lattice and the speed of card feed 
lattice arc adjustable, the side-shaft change bevel being sometimes 
used for tlie latto^ purpose. 

(4) Two weights may be used for the ordinary balancing'of the 

ootton scale, and a third one forfmelyregulatiuglhe exact weight for 
the scale to weigh eaxjh«time. * 

Th»* writer cs’^ say from experience that it is usually inadvis- 
•able to alter thm heavy weights for counts purposes. From 8 
to JO oxB.*in case# under ithe writer’s notice ri^presented one 
weighing, but obviously the width of card, the Und of material and 
. the counts required from the card^as well as the draft in the card, 
must all*haye effect qp this point. 
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- , Driving, f 

The driving of Buqh an aui^omatie feeder may be divided into 
t^o parts, the one })tu‘t from the card cylinder iWlf directly, and 
the other from the feed-roller of the card. 

In one case, for example, ^ tudt was used to diive fronj card 
cylinder to the lx)ttom sliaft of the hop^jer and reaching right across 
that machine to the other Hid(‘. 

On this crOHH-shafl was fixed* a pulley* from w\nch a to]) shaft 
was driven hy lielt, and from the top shaft th(>. driving was hy wh(;^l8 
to th(j spiked liftii'g lattice. On opposite suh* of this shaft the drive 
was to the stri]\iing ex)inl) oi* Imr. ^ , 

Hy means of cams or ecceutrics the bottom ^»fc.lley sliaft was 
made to drive the uvener bar, and also the )m‘ss bar on the fei'd 
lattice. * • 

Th(! f«‘ed lattice of the canl was diHen by wheels from the fet'd 
lolhir and extcmded beneath the pm and del> of the hop]H'r. 

The puBh-l»oai*d on the feed lattice' was driven hy a stiong 
spi-ocket chain and wheels operating a crank whose «>tjifton cjiused 
the to-and'ffo movement of push-hoaitl. 

The necessaiy exae-t relation or timing of push-lwanl movement 
and tri])ping or oi)ening of weighing scab's w'as obtained* by tw'o 
cams, so that when tlic push-boaixl was receding from fcied roller ' 
the tirat cam tripped o^ieu the W'eigh-door and then the ju-oper 
W'eight rc-closed the doQ;' and lifted the scale nuidy for next portion 
of cotton. 

Malleable iron* thin loug^lingers wore used so as to obtain the 
I'equisite lightness, strength, and shape Jor exact ruling of clfltch 
gear for automatic starting and stopping of parts. 

* Alteration of Connl» of yarn. 

• ' • *r . 

In such cases df hoppei- feeders the counts maf he altered in two 
or three ways. Say we dasire to bj coarser or thicker : — 

1. Heavier soafh weights.* 

2. Larger side-shaft change bev«l to drive parts of feeding 

and delivery hopper more quiddy such as for example opening the 
pan in a shoHihr length of time. * • 

Setflng evener bar further ftway would fill the e^lde more 
quickly but would not make it open more quickly. 

3. A change sprocket wheel vould be used to get a quiver speed' 
of push-board- and trip. 
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A hoppei' feod'jr of the kind just desor bed may be readily applied 
to almost any make of card, ai)d usually ooDtains four good adjust- 
able feet which are adaptable to almost any kind of floor. 

Cams and eccentrics, and one crank, ai*e much in evidence to 
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give oscillation of parts instead of ictatioii to such pails as ovenor 
bar, stripping bar, push-lxwifl, pn^ss-bar, to o]H!n th(‘ cotton scale, 
and to operate the automatic clutch. 

It is the writer's exiierience that a veiy small altemtion of the 
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pan weight will, make a distinct difference in the counts off yam 
when the hopper is used as the initial part of a combined breaker 
and finisher card arrangement, having a Scotch feed, or a broad- 
band feed to connect the two cards. 



C0NDE8EKS. 


307 


In setting the comber., to the spiked lifting lattice, ftie latter is 
turned round until the joint or thio*iest paitjs opposite the comb. 

Ctmdettxen made by Mestsrx. Brux. 

This linn have had an exten^iva expencnce of condensers, and 
various anangcnients as made by tlu^m aie indicated in ligs. 70 to 
7 In. with sub-figures 15 to 21. 

The firm state that niany systems formerly in use have become 
obsolete. Also ftiat, except in some ^larticular localities, the singlt; 
ring doiTer condense)- has lost ground for the Jinei counts of cotton 
-waste condenser yarns owing to its small productioh and necessity' 
for increased dnirdiig at the final spinning-machines. 

V 
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Thd steel blade condenser has been largely superseded by the 
leather tape condenser which has proved itself better for the varyirg 
requirement., of the cotton waste trade. • 

They further sf&te : The advent of condensers with four* and 
six tiers of rubbing leathers has lyndergd it possible to produce the 
maximum number of thrq^s (up to 240 ii^the case of machines 72 
in. wide) without risk of thdir coming into contact whilst being 
ij^bbed, and the of a set of carding engines is mateiially in- 
creased ^ • 

TRe single ring dofifer condenser, if fitted to carding engines 48 
to 60 in. wide, may bo arranged for say 8 to 36 good threads. 

Sub-figure 17 shows an arrangemeftt supplied for many years and 
still used by some. * 
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Sub-figlii'e 18<is given ae an improvement on l(fo. 17. 

Sab-figure 19 is preferables for some elaases bf waste. Eacli 
leather iape serves for two threads, and there is n6 crossing of loaded 
and empty tapes. 

Sub-figure 20 represents f^ur tiers of rubbing leathers and foui 
condenser bobbins, and. permits a great number of threads to be 
taken off. It is possible to have six tiers and bobbins. 




and (h^inding. 


Hticippino upon »d ordinary revolving flat oam ik a cotnjiaratively 
frequent ^ud naav optjration. For tht* shjrt hour«^ just adopted it 
is becoming the cuRtoiii to strip all j-onnd two, or two and a 
half times per day, i n llolton for example, twice per day l)t;ing agreed 
upon as the basis and extra strippings to be paid for. l^me fimiH 
want to strip cylinder three times and dofTer once, and to^unt this 
IK equal to two cylinders and two dofPei's , the operatives reject this 
idea at pi'^iseiit unless the third c^'linder round is paid for GKtra. 
The flats are of oourae automatically and continuously stripped, and 
•* this kind of device has now increased in value owing to higher wages 
and shojlror hours. About five; minutes or so may cover all a flat 
card needs to be stopped foi a thorough stripping. 

The problem is entirely different on a roller and clearor card for 
cotton waste. The Jt)lh’rR and clearers can neither be stripped nor 
ground with the machine working, nor pitjjjerly at the card at all, 
1/Ut must l)e I'emovod from the card and taktm away to a special 
grinrjing frame as elsewhere shown in this ti ^)atiBe. 

Thfi grinding roller may be covered with 40 ’b emery, but it should 
be underBt(X>d that 40*8 emeiy for waste caid grinding is often very 
much coai'ser grain than 40’ s as used for ordinary cotton spinning. 
The writer has kqpwn fine emery to coftie off all over the place in 
powdery form when used for waste cords. * 

It has become a more or less^stabUsh^ prac^ce for waste mills 
to have these large diamefihr g|;inding rollers removed to shops which 
speciaUjse in reqpvcring with emery with all apparatus at their own 
^orks. 

^lid emery is preferred by many for t^s purpose, although 
fillet eme^ is available and meets with appro\^l in some cases. 
Not only is spiral filleting more or fpsa applied but also sometimes 
rings of fillet, a good ^sutting edge being obtained from the latter. 
(§09) 



810 


COTTON WASTE. 


When rollertt and cleaivirs ai-e put on tbo giinding fnune it ir m - 
tonishing what a‘)ot of fibre, dust, and &irt nre cleaned out of the 
teeth, apart from the i’e-Rhai'|$ening of the teet)i. Often .the time 
for a roJlcr or eJeam' allowtHl to i-emain on the machine in insufB* 
cient to do anything hut give a cleaning elTect. Twenty minutee or 
so will, however, make a dilTetence when the opemtion is repeated 
poRsibly once per week, hut times vary. 

The pedestals for holding th^; rollers and ul(‘aren> aro readily 
adjustable by hant^ wheels. Frames may he i^sily put down in any 
suitable position. ' c 

The writer Has* seen a gri^at deid of troiihU' caused by using 
cotton counts oTi filleting oi‘ card wire used for cotton waH.« cards^— 
a device sometimes resoi’Unl to for the saving of lii'st cost in using 
second-hand wii-e. Such wire chokes up with dirt and fibre com- 
paratively soon, and results in very poor carding, hlspecially are 
the dolTem liable to choke and clog full of refuse in any sucli cases, 
and it easily becomes veiy difficult indeed to get a condenser ling- 
dofivr to work I'oasonahly well under such e.onditions*. , ^ 

When ^‘inding through, the cylinder and doiTer may need 
a good preliminaiy cleaning with hand stiiokles, the ordinary* 
stripping Inn^shes being often iuKulficient to give the requisite effect. 

Often it is found necessary to give the dofft'rs a kind' of hand , 
strickling during the daytime in order to get the condenser to 
properly woi-k, and in Very' dii-ty work it may lie advisable to do 
this also for the hreakf'r card in order to get the S<»tch feed to 
work properly. « ^ , 

A good iiart of a day may be occupied in a thoiough grinding 
and cleaning (tf a paii- of cotton waste ctaxls, and a good dea] of the 
work is of a tw'o-handed chai-acter. 

' Oases have been known in which a bristle strijjping brush has- 
been kept continpally running over the doffer of a cotton waste card, 
but slioh devices should be left for special occasions. 

Anyone who Jias worked cards operating cotton waste of the 
lower qualities will realise the advantage cf the customary practice 
of having baywood covers over all t(ie card tops, such covers en- 
cirdting the epds of the rollers and clearers vdiyt^ilfy. 

Long grinding roll^ are often pnderred for cotton waste oards, 
the slower operation and finer work of the Horsfall gFindeis not 
being appreciated the same on these cards as in ordinary cotton 
spinning. ' 



CABDINCl OF ('OTTON WASTT',. 


3J1 


Extreme idcjas are often fouii ? in i-egaiti to tho (|Ucfitioii of 
undorcaain^. In sqpie ctwcH for low cUss work aR^for R^iongc 
cloths, Jblank uiiiloj'casiii^K ina\ ho uHed, chut often in finisher 
cards workinf» iowaitls obtaining O’s to lO’s fiTiishin^ >lirii, th^ 
undcrcasin^s are ix'inoved altofi^sthcM’, anil a ^{ood deiil of card fly 
is producwl, more than comjMMwatinfi for the fact that no I'ewlving 
flats are ummI to cxtnmt fly. A reasQuahle price is obtained for such 
fly for use in sjKmjre cloth or otlic*r low emints firms, on cotton waste. 

^ For oiilinaiT ^^rindiifp; lollers many prefi"- fillet, and for those 
w^o pw'fer lo ilfte emery filleting for tho oidinaiy grinding lollerK 
the following lulvice has lieen given for Dronsfleld’s filleting: — 

• “1. Keep till* filleting in a dr\' itxnn. 0 

2. The liWi.ing should lie simply on the rolleis : no 

glue or cement is ne^^'ssarJ^ 

• “3. Don’t damp the fille.ting: it is now made so lhat it will 

retain its flexibility w'ithoiit daiiipiming. 

“4. Mount the, loller in a jiair of stejH or bntekots, and attach 
:t liaudleto Ofie end. liOt one man turn while the other stretches 
and guides the fillet. 

, “ 5. (iut one, emd of the fillt*t to the widtli of the slot : commence 

with the single slot at the left hand ; pass thiough and s(*cure the 
end by* the clam]). Tlum wrap, ket^ping the laps cluw^ together, 
until the end of the loller is reached. 

“ 0. Before passing through the near it t of tiie three slots at the 
right hand, fasten the tillot to the roller fla ; it is woith while to 
get a small hand vice !oi this ])ur{x>Ke. Then fia^s th(^ end through 
the slot and secure. » 

J. Trim off the o\er-iiangiiig edgej< with a chisel or a half-round 
file. • 

“ 8. Aftev ix'covering, let the rolhu-s stand in a wann dry room for 
a few hoifi's, to %llo\v the natiijn.! ad)soiption of daiii]>ness to 
evapoi'ate. Tlin roller will then Ite i-eady for use." • 

In grinding thi! rollers anck clea^s^ufs it is advisable to have a 
proper system or order §f progi'ession fi^m one end of the caixi to 
the other, and lx)th roller^ and ck^rers should be lettered or 
#numbenxl to ^rr^poud so tliat every one will surely and easily 
get back to* its owiuplace. ^Tt is scaixwly^iccessa^ to point out 
thal various troubles may ariw* from getting rollers or clearers in 
. wrong places. 

Evei^ roller is set to its own clearer, and both are set to the 
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cylinder by their own brackets, so that differences in, the wire clothing 
alone condemn mixing of positions. Neither bef^rings always jnst 
exactly right for any, only their own rollers or clearers. 

* Proper roller and clearer stands to hold a complete set should 
be kept adjacent to the grinding roller, and the nearer the latter is 
to a central position the l)ettar, so long as adequate provision is 
made for dust removal. * « 

Automatic stripping motions, front or stripping door looking 
motions, and dust removing during strippiifg, have scarcely the same 
signiiicauce on roller and cleaiDr cards as on revolting flats. f 

Care should bj exercised, in grinding the condenser ring-doffers, 
that the leatbjr rings are not unduly JoughencMl, tbjsu l)eiilg 
naturally gi-ound down by tlie same roller and tlft. rfame pro))Ortion 
as the wire. The Horsfall tmverse is not a good thing for these 
leather riiigs. The ordinaiy methods of driving the grindin/^ 
rollers a])pj) to thesf! cards as to flat cai-ds. 

Some caixlcrs make small one hand strickles from ordinaiy canl 
wire^ and have these applied at once to the doffer w^nen ends aAi 
breaking over-much. It is surprising what a lot of dirt will hi' 
immodiatel/ fetched out by one of the small strickles. 

fireaJeatfe of Ends. 

Setting the fanc>' rollers slightly deeper, adjusting the condenser 
for tension of rovings^ and ro-sharpening, • thorough cleaning, 
speeding up, or ro-sotting the height of doffer comb, are often 
remedies for excet^sive end breakage. i 

For a condenser it is almwt more importnit to have an eflipient 
doffer comb tlyin even for ordinar}' cottoi spinning. Owing, to the 
discontinuance of the roller and clearei’ caid for ordinary cotton 
spinning, ver}' many such caids furing the period 1896-1918 were 
converted to condenser spianing, and it was regularly found neces- 
sary to get a complete new doffer comb and comb-box for the 
condenser, while ^the old ivg-oul^ would work all right for the 
breaker. * 

The ordinary transference of flbi;e*from cylinder to doffer and 
from doffer by^the comb is by no means a pCrfrct action, but thd^ 
short fibre used in waslie spinning magnifies any such imperfections. 

In connexion with grinding, the operations of lemdving and 
re-applying the driving chains for the rollers, and the endless belts . 
for the clearers need to be done with celerity^^ud aocuiac}. There 
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are various methods in use for w*‘..ppicg the endless clearer belts 
properly round, all the pulleys, and a tj*") inay find* some little 
trouble*in this wq^k. 


Scotch P'eed Comtexion. 

The writer deems it' advisable %o nouo a few points touching 
the Scotch feed, obtained from his oVn personal experience. 

The Scotch fitted or Ijjittice ropor must be coi'roctly proportioned 
in'speod as betjjyeen the breaker and finisher oi..i'»ls, to take up ex- 
actly from the breaker and deliver exactly to the finisher. This is 
not always a connexion to bti treated caridessly. 

In a case ^of^bad edgt‘S made at the^ finisher ^and giving bad 
side ends at the condeustn*, a remedy was provided hy getting a 
jjDore exact and unilurm width of cotton spread from Scotch feeder 
traverse motion upon the finisher feed lattice. This was done by 
putting mure links in the back chain. 

, In one c^se the finisher had to Ixj continually pusheil by tight 
l)elt,eto.,l]aoaaBethe breaker moro than ke])tupwith finisher in giving 
it cotton, and yet it was peculiar that too much overlap was given of 
the narrow waste ribbon on the finisher lattice, even to the point of 
building up too vertically and tumbling over. • 

The feed wheel at finisher was speedea up 19 to 22. 

In one example a con’ect working proportion between breaker 
and finisher was diitained hy appl}'ing a slightly larger diameter 
dnving puUey for breaker only. 

• Let it be noted that altering thik feed-beve^ at breaker to be 
larger would give a heavier nbh.m of cotton to the finisher, other 
thingfl being equal. * 

If a lai^r feed-bevel alone were applieil to finisher it thins the 
amount o^cotton ^n feed latticewf finisher. 

The amount of overlap needs *to li^ carofuUy regulated at the 
finisher feed, as well as the <x)unts of condenser roving. 

ifrapjniuj. 

• • 

A method of tesfllng counts at a condenser cai^, is to unroll 
aboj^t 2 or 3 yds. or m from ^1 the rovingsVhich ^mpose a con- 
denser bSbbin, to roll these up into a loose repe form, carefully 
cut off in yard lengths hy scissors or othe** means and weigh in 
usual mslhner. 
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ThiR should Im? dono'tii reasonable intervals and the weighings 
i-eoorded. ' 

The counts 11*001)16^ is vei-y iH>nKidemijie in a gooci aeai of con- 
(fenser spinning, percentages of variation being more than raan\' 
imagine. The nsdei'miug ftsikture is that the full nature of the yam 
and its use as weft help to redpce tlie evil efTect in the cloth. In 
some kinds of quiltings for example very uneven weft shows up 
quite distinctly and unfavoiimbly when the quilt is held up to the 
light. ' • ' 

If the weft is veW uneven or if it Im* pe»“sistefttly too light ,oi‘ 
heavy in counts, iit may seriously affect the weight of cloth for given 
dimensions. |. t ' * 

Assuming a condens(*l liobbin to contain 30 ei^ls* it will Ixt seen 
that 1 yd. repiesents in the rope of yaid, 30 indiviilnal yards ot 
sliver. e>aclf one of which goes to an individual cop nr Ixibhin at tha 
next process. 

.\lw'ays of coui-se there is the usual method of Uisting counts b\ 
taking a iiuinlier of yards off at tint wmp reel, which may be eithtsi 
the l*yd. wiup lilock to test yaixls })cr ounce in the “ bump" trade, 
or the yds. circumference of wiapreel for the liner e.ouuts ol 
cotton waste vai'us. 

A different size of barrow changi* at either ^^‘aker or ‘linisher 
must be noted in its efffict upon the balance of one csii'd ki^eping 
up with the other, us w^ei' as indts effect on pixxlnction. 

An important change; wheel on a condenser card is one that 
drives the condenser bobbin and ceiiAin other connexions. Manj 
oases have occnri'ed in wh^ch excessive h^akage of condenser 
rovings has been tmeed to the K] 3 eed of cqpdenser bobbin bein^ too 
great, and an* altemtion in this \vheel h:w) promptly ^effected a 
rei^edy. This change wheel is a spur whetd ranging from 40 to 
48 teeth or so. , * • • 

It, is a feature worth knowing that an alterolion in counts by 
means of side-shaft bevels or^diffeiiint weight of feed often affects 
the tension of the foving8«at the condenser^ 

It must also be understood that altering the condenser change 
wheel also alters the counts. 

(jood round rovings, sufficiently strong yet soft, &nd freedom 
from bitakage* arQ encouraged by careful rubbing of oondehser 
rabbers, with castor oil, every second or third night, after stopping. 
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Hollitr Grindi / Mactliw!,. 

Messifi. Biroe. ^make the rollo^inj;: 00 in. Impix>ve<l 

Grinding Machiiuj. With 8 in. roller, cove^ with grooved emery 
fillet, to giind two rollerH or tw^o cleiUvrB or two fancier at one 
time, with Hetting-up and t>i'>i\'(M'se motion corapleU;, 

Floor space occupied, 7 ft. 5 in.» x 3 It. 0 in. 

Driving pulleys. 12 in. x 3 ita x C in. wnde. Sfieed, about 
240 revs, per n^uuU*. . 

. Power i-equired, about .i I. II. P. , 

* Gloss weight, about 11 cwt. ; nett weight, aljout 7 cwt. Packed 
in S^cases. 

* MeaiAireineiit, about 40 cub. ft. (See also fig. '^3it). 

• • • 

LtaufUiA I'ti/i TimuUh-a of Sirapjuiuj lietjuired. 

Bti-ap, driving pulleys on iuachin(» from main or countershaft, 
3 in. wide, length depending on height and position of c^ft. 

Strap, driving grinding roller from undts'shaft, 6 ft. 10 in. x 2.} 
^n. wide.^ • , 

Strap, driving rollers, clearom, or fancies, 9 ft. o in. x W in. 
wide. 

HorsfalPs caid grinder, with 3 in. ban-el and ijisc 7 in. dia- 
meter,*covered with giooved emery fillet, with pulley complete, in- 
cluding diffei-ential motion for same. 

Common gi-indjng roller, 7 in. dianielur, covered with grooved 
emei-y fillet, with pulley and travtu-se mot^ .i complete. 

• Impi-oved slow driving apparatus, for use yhen grinding the 

en^es. ^ 

^rcular wire hurniahing hiosh, with pulley and tet hoops for 
burnishing the wire after grinding. 

Circular wire stripping brush, with pulley and set hoop?w for 
stripping ^lindera and doiTei-s. 

^t of 10 screw keys. 

One each of the abftve gjindei-s, etc., = gross weight, 
about 7 cwt. ; nett weight, about 3 cwti? Measurement, about 40 
cub. ft. Pack^ in three caScjp. 

Hopes for ^rrindvuf Purposes for eitltor 4)f the ftro Systerus of 
' * •Cordfwy. 

Two ropes, driving sdow motion from loose pulley, 10 ft. 5 in. x 
in. diluneter. 
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Two ropes, driving grinding rollers over cylinder from slow 
motions, 10 ft. 0 iu. x in. diameter. 

Two ropes, driving grindi/ig rollers over doffers from slow 
motions, 6 ft. 3 in. x ^ in. diameter. 

Hoim for Sirifijiifig Vnrjmes, 

One rope, driving stripping roller over oylindei* fjorn loose 
pulley, 7 ft. 9 in. x in. diameter. 

One rope, driving stripping roller over doffer Ercm loose pulley 
9 ft. 10 in. X in. diameter. 

The 'Jievfilvimi Flat Cwd for Cotton Waxte. 

The question of the suitability of the revolving fiat card for th(‘ 
treatment of cotton waste has often arisen, and it is one the pi'esent 
writai' has considered. 

It does not appear likely that the I'evolviug flat card t\ill super- 
sede ^he roller and clearer for cotton waste, although it' has done so', 
almost absolutely, for ordiuar}' cotton. For shoit mateiial and 
mixed fibres it certainly appears yet advantc^feous to prefer the 
roller and olefirer. 

The specific object, for example, of the flats being made to 
revolve, is that they shall slowly but continually and automatically 
be bringing out short fibrt and impurities to the front of the card for 
automatic stripping. ** 

In the treatment of cotton waste, it may easily happen that thv 
flats shall extract fibre that is required to p^op in as part of the 
finished pi’oduct. - ^ ' 

Flats on American cotton may have a speed varying from 1 iu. 
to 2^ in. per minute, the faster 8}:^s taking out more waste and 
giving better }'arn. * * 

If, for example, we did use the revolving flat for cotton waste we 
might reduce the flats spded, beloff the 1 in. per minute specified 
above. Tet some ^ve extra speed for thiekpuipose. 

Yet again there are spaces betwoen'the flats which will probably 
allow too much dust and fibre to pass into th(VY)om, whereas th^ 
top of the card is fully encased in a ro|ler and clearer card. 

. The hdlers'and olearers are very well suited to the fteatment 
of short and mixed fibres and usually are supported in bearings . 
which permit them to jump up harmlessly if pieces of ttnopen^ 
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cotton, or hErd matei^alB, passtbc lickor in and reaq)i the rollei'S 
and dearers. Tke writer Gas heard the rollci a jump at times through 
insuffidently opened cotton entering the fnaohine, to an extent 
which would certainly cause revolYing flats to be broken oiT anJ 
driven into the room, because oT their comparaiively close setting 
and the unyidding natufe of their %arin^ surfaces. 

I 

The Fatwy Jioller, 

• With roller |iid dcarar cards for cotton wa^ e it is a neoessaiy 
cifstom to employ a fancy roller at the front or delivery side of every 
^liader - whether breaker or finisher. The objeist of the ** fancy " 



is to (elp to entice out of the cylinder teeth the cdtton waste fibre 
which is too short and soft for the ordinary dofier to adequately 
cleah fronwthc cylhider without lome such aid. 

The fancy i* made to revolve very quidkly by using large 
diameter rope driving pul1e>s o\|the (^liader, helped by intermediate 
speed rope pulleys whi<^ increase the speed. • 

The teeth ol the fancy ape set usually to just touch those of the 
cylinder, or iiPboiue^ses evdi to penetrate for ^ in. or so. 

By this^lose £tting, and by having a higher surface speed than 
th^ oyliider, the necessary raising of the hhies isPobtained. The 
back of the long indined teeth of the fancy must come against the 
' cylindet^wiie, or otherwise the fancy would take the fibre round 
itsdf which is undesfrable. 
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Diatftmiil lirttad Hanid Delirenj aiid Feedir. 

An ai'L'aiigeinent of^^IcssrR. BitM. is shown in fig. 72. 

This is an alternative armngenieut to the Scotch feeder, and 
p^uces a bi'oad(M‘ sliver, which is deposited on the feeding lattice 
and presented to the feed roUerfi at an increased angle, i.e. with the 
fibres more end-wise. ' • 

. The carding endues may bi! pbiced either in lin^ or side by side, 
as preferred. If in .Une, it is necessar}' for the. fei^^ng lattice to be 
extended over the deliveiy appaiatus. as shown. * 

iUmUnMd Dririfitj for F^£(ien, Ihffersi, aitd Coiulfmrx \tf Card- 
mj hUkjiiya irith Sculch P'ml. 

'When the bi'eaker and finisher ctinling engines are placed in line! 
and the dopr is suitahl^ constiiicted, the dialers and dolTers of both 
machines, as also the coudenMir, may he connoctiMl with each other 
liy shafts and gearing, and driven by one l)elt from the 6yl^nde,r shaft 
' of the finisher cai-ding eugiiu^s. This uinmgement ensures the pro- 
fX)rtional speeds lor the driven {larts lieiiig mointaimid. and conse- • 
quently the tqtal draft is fit^e from the \iuiatioiis that aitj liable to 
occur when the ordinary system of independent diives is in use. , 
With the main connecting shaft placed helow' the floor, there is no 
blocking of passtiges. « 

€ 

TIui Boviwf Frame for Ifaitte Spinnhuf. , 

The lx)bhin and fl}'frame as used in oi'dinaiy cotton spinning 
possesses distinct features in regard to the pioduction of jrarntf from 
•cotton waste. For the economical use of the roving frame in this 
■connexion it is necessar)' to kn6w the compw'ative rjerits and 
demerits of the machine, the exad nature of the work to be produced, 
and productive capacity in«^'egard tp subsequent machines. 

The writer hasi had praolioal experience in using the roving 
frame for the production of condenser ^-arns. 

A roving frame of 8 in. lift was sttipped of [ts ordijary creel and^ 
fitted np with 'condenser drums, the three lines of bottom rollers 
being left in thoir places but only one fine of top rollers, dbn- 
denser drums were driven from the back draft roller, the speeds 
being oarefnlly proportioned. • ^ 

No roller draft or carriage draft existed (n the machine, and 
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therefore it i^iaJily opera^Ml the shot best kind^ uf ^waRtetor mixtureB 
of waste. • • ^ 

The greatest (frawbaeks weiie : ( 1 ) CouiitH had to he ju^t as left 
by the oondenaer, ooarsencKl somewhat hy the twist ' ( 2 ) Machine 
to bo stopped to piece hi-r>keti ends, the uioml lieing to use good 
enough work and avoid* broken ends : (^) Somewhat limited pro- 
duction owing to moderate spindU* Speeds, but this was not serious 
owing to the coarse coiii^ts and mofleinte amount of twist n^quired. 

' One of the ||reat merits of this machine is •tr • great length of 
cotton placed upon one Itobbin. This facilitates the later piocesBes 
qf reelir^ or winding, and if a reasonable amount tjf tw'ist is put in, 
the yarn w'ill )^'ii^d and balloon nicely ovtw- the end of the bobbin at 
any siN^ed that may wanted. Incidentally, this method of un- 
^vinding oveix^mes the danger of over-running of l)obbinK at the 
next machiiir's when any machine is stopped. 

• The drums for the condenser bobbins should be fhited, but a 
•;ood substitute for this consists in ]Kiinting the drums or covering 
them witlf tough bix>wn ))aper. * ^ 

The middle dmft lolici nia) or may not b(» rotaUxi, and it is 
]X/S 8 ible even to stop lx)th back and middle rollei's and to drive the 
condenser liobbins from the fioiit or deliveiy diuft loller. 

it Ib better to retain the mller traverse motion but this is not 
absolutely compulsory, and it is not compulsoiy to have the to]) 
I’ollera leather-covered, this being a matter of opinion and of con- 
venience. 

■ The comparatively tough natuiu the produced yarn makiBB 
it 4 little nioi'e difficult to doiT. In such a frame a condensei 
bobbfh may last for poBsibly 24 hom-s wh(jn 80 to 90 yds. con- 
denser yafii is pi-oduced. Both in the case of a roving frame or a 
conden 8 e«»mule it is uecessai-y* to stop 30 to 50 secs, or so foi 
the operative to •haiige a condens^ bol)f>in, the fwact time depending/ 
upon the dexterity of the opjra^ve and t^e Dumber of ends upon one 
condenser Ixjhhin. If veiy strong yiJhi js required— and especiallj 
if such a fiume oe usedTfor Ifte doubling of coarse yarns— the differ- 
ential windin ^0 :^iOtion may Ufe suspended, the bobbin hovels alsc 
Disconnected, an^he machine operated ujjpu the principle of the 
ilyr throstle by the Bobbinsljeing pulled round^by the yarn. 

This makes a frame run very silenUy and sweetly and with Im 
driving wwer, but compels a certain strength in the spun yarn. 
Usumly the diffenntial motion must be used, the bobbin bevel 
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miiBt be g^ued, and the frame worked much ttie^eame as for 
ordinary cotton Bpfnning. Without difTerentifl! a drag string should 
mp round the bevel. * 

The roving frame w often used in mills on very low counts — 
say, in producing the vt^ry thick soft wefts for Leiio sponge cloths 
or similar types of weaves, in which warp ^ams of possibly 20*s are 
used along with soft weft yaimrf of cotton waste, only about 50 yds. 

, per ounce, in counts. The condenser yarn may b^ about 100 yds. 
per ounce more or less as required^ — but two of tl^se are twisted 
together in the roving frame, being guided into the proper travel 
space. Other maSiitiOs ai% used for this purpose, but the nv/in^ 
frame is* well suiled to the vei^ thick and very soft natufe of this 
class of work. * 

Oidinar\' cleaning cloths for cotton or other mills in which the^ 
cloths are i-equired to lie often I'e-washed are usually made from 
comparatively hard yai'ns 65 to 120 yds. per ounce, which 
may actually be of equal counts Ijoth for twist and weft or cithei* 
one may bo somewhat finer than the other. A coarsit >%‘3ft means 
freqfient re-shuttling, in spite of the use of solid wound oops and 
large shuttles. The coarse weft of course means increased produc> ' 
tion from the loom owing to fewer picks of weft per inch bt{ing in- 
quired. Coarse twist means warps that are soon finished, and it is 
no joke when a beam comes empty every 30 hours or ho, a result 
coming inside the present writer’s personal cxptn-ience. 

Very expeit work is w^tntod in tying up such warps or them will 
be considerable loss in piodiiqfjon this way. * 

Sponge cloths pixiduced on the Leno of gauze priuciple^re 
beautifully soft 9 <n 1 absorbent, but are bad for machine washing as 
loose ends entangle and the cloths string round and fasfcn to each 
othw in the w'ashing becks. 

For re- washing, by maehineiy in order to qjbtain the double 
benefit*of (1) in-use of the cloths, (2) extraction or recovery of the 
oil for such pui-posi^ as soap-koilin^, the harder woven, less good 
looking cloths of nearly equal twist and ^eft, are far the better. 

An ordinai'y side-ievt!r pick loQm will serve tp weave such 
cloths, but the ^fter kinds on the gauze priuftiple reqpii'e a much!^ 
more expensive Joom. * 

. In the roving fi«me used for ginning condenser yams, we 
cannot produce the same hairy, ^ull thread as from the mule, the - 
tendency being to destroy this feature in |.he flyframd^ and to 
enhanoe the kme on the condenser mule. If the roving frame is 
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used as a doijilAr insioad af a spinutj* the fore, ?oin^ renmrk scarcely 
applies. • • 

TheT ordinary lifter change wheel may be used to regulate thu 
closeness of the coils on the bobbins, this wheel being probably re- 
quired to be of as largo a range in size as can be obtained. The 
shaper or builder wheel Will, par cdkira, need to be of veiy small 
size when 65 to 110 yds. per otmoe are wanted, in order to 
give a rapid ra^e of let-off to the cone drum belt, and the short 
radc for coning the Ixibbins. • 

Once round the presser will probably be suflicient in forming 
ihe bobbins. The twist wheel needs to be of the smallest size 
usually dbtainjkble, owing to the frame sequiiing to put in yam 
twist instead oT r^ing twist. 

For re-washing sponge cloths for example, the yai^ps may be 
about 86 yds. per ounce with a twist constant of square iX)ot of 
« cotton oounts x about 3} as compared to a roving constant of 1 ‘16 ; 
H5 yds. per ounce in bump yams -t 1*62 in cotton counts. 

Horhvj Franui for liandiwf. 

Many cotton wtiste mills combine both spinning and weaving' - 
more K(\than is the caws for ordinary cotton yarns and i/lotlis. Some 
cotton waste mills also combine the production of othei’ goods from 
cotton waste yarns, as for example landing, often made from 
reject cops. There are various kinds of banding machine hut just, 
fiore a word on the loviiig fmmo only. 

' As in the case of a reving frame m'd hs a condensei’ spinniiij, 
or dcgibling machine, so also in this case the main principles of the 
orr^^inafy cotton roving frame are maintained. 

The us^ of the differential motion and the skew gearing and 
swing motions ai’o optional and dependent largely upon the strength 
of the material phiced in the creel.* If *this is r.diable and strong,, 
and a uniform, relialde, st. bandin*; is being produced, the- 
alxive items may he dispensed with anti the matirial must pull the 
bobbin round. In othei^eas^ those mechanical details must be 
retained. ^ ^ • 

** The spincye geafiug will all be retained iik any oailb. 

The u^ of all the* bobbin* driving and winding-tn mechanism 
in the former case has the decided advantage of controlling the 
drag” or winding-on tension, aniUmay lead to the production of 
more nicely built bobbkis. 
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Even iMihe dififoiential and swing motions wer^ stopped the 
oone-drums may no used to oontinl the liftei* driving, althou^ in 
,4ome such frames conos are not formed on the bobbins. 

In making Imnding on the roving frame the bobbins or cheeses 
in the creel have been probably produced by winding quite a 
number of thinner thraads together pievioudy at a quick traverse 
winding machine. 

A water trough may or may not be used for these wound threads 
to ^lass through, and assuming wet twisting is required, then each 
rope of threads from the creel is passed round proper guides niore 
or loss ill the watef-trough, and preferably covered with brass to 
prevent cori’osion. 

Other suitable guides or rollers are used, the ewisting and wind- 
ing operations proceed simultaneously as required and in the usual 
way. 

V 

Mmrs. Tafimn'g Itorhuj Fravie for Hpimimj. 

f I 

Accompanying the author’s remarks on the roving frame for 
cotton W'aste Kpiniiing may be given the illustration, hg. 73, and its 
description. ./ 

This frame is suitable for low counts of yam, say No. I’s to 3 'b, 
to be used as w^eft for sponge or cleaning cloths, mop and wick 
yams, etc. 

If the weft is to bo single, the roving liobbins are taken to a pirn 
winder to be made into solid cops suitable foi* the loom shuttle. In 
oases where the weft is two- or three-fold, i*he roving bobbins are 
taken to the doubling machine prior to the pirn winder, o 

Specificalion.Syiindle% J in. diameter, 8 in. lift) to make a 
bdbbin 3| in. diameter, in. pitch, 20^ in. stalT. Elyers with 
single centrifugal, presserii. Gne line of bottom fluted rollers and 
one 'line of plain solid top rollers. Improved cone-lifting and 
8trap<tightening,motiovH. 'Full bobbin stop motion. Automatic 
looking door to jack motion. Surface drums and stands to receive 
the condenser bobbins, and fitted>iwith patent “ grip " spindle rail 
and long cellars. Patent “endless” oonb^irum driving b^t. 
Ormas’ hank indicator. 

Extras mpplied if ordered : — 

Spindles in. diameter. 

Steel separating plates. 
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Steel oaoing plates in lieu of mahogany boards 4o^ top of bobbin 
and spindfe rails. 

Loo^boss top roUers. 

Special Featiwet—V&ient “grip” spindle luil. The long 
oollars are soourod by means of a split boss with set-sorew attached 
to the rails, giving a simple and true mefcbod of j6xing same, and 
efifeoting a saving in driving pbwer. 

Fetent “ endless ” cone dium driving l^lt is self adapting to the 
taper and ciurve of cone drums, ensming more powerful driving and 
accuracy of winding. 

Production .— varies atcording to the amount of twist put 
into the yam, when spanning, say counts 2's, the production is 
about 8 lb. per spindle per week of 56 hours. 

Dimensione, Weights^ Speed, etc., of a Frante of 168 Spindles. 



1 

i 

s 

A 





■ I 

s 

u 

is i 

h 

r 



1 

1. 

X 

■ 4 

i 

1 

P 

1. 

i 

ill 

< 

' 

Length. Width. 




Grcne 

Net 

Cabi( 

Ft. Li. Ft. lu. 

Diauu Width. 


• 

Cwte. 

tVtu. 

Ft. 

88 11 X 8 5 

14 iu. for 3 in. belt. 

4HOrovK. 

3I.U.P. 

J14 

92 

860 

— — — ^ 


— 




- 

-i — 


There are also made frames to make a bobbin 9 in. lift, in. 
diameter, 6 ini gauge of spindles, 24 in. ^IT. 



CIIAPTElS XI. 

• 

FlNAJj* SPINNING rilOOESST*;t . 

False Ttcistimj Machine. 

What has become known as the “false twisting frame” is a 
machine made wfien i-equired by Messrs. Platt Bros, of Oldham. 

It is essentially a ring-8)iinning frame hut contain^ some vor>' 
distinctive features designed to make it useful in spinnmg yarns 
* from the short fibres of cotton waste with creels taking condenser 
bobbins directly from the finishm* card. 

Like tHe four top roller system oi‘ Mr. Smith, this deWoe is 
designed to more or less rival the condenser mule in giving draft 
to the condenser rovings, and thus produce finer counts of yarn. 

Ger^-'aliy speaking, this false twisting frame when compared 
with the mule, possesses the understood features of continuous 
spinning, smaller space occupied, and ther efore greater production 
(see fig. 74.) 

A genciid view of the machiiie is given. Messrs. Platt are of 
course extensive makers also of condmser mules to meet all usu/^l 
oon(]jtioDB. 

TUb machine, like most ring frames, has a row of spindles on 
each Bide,'*and the condenser bobbins are placed upon corrugated 
centrally disposed gietal drums sesas to unwind at a unifoim surface 
speed. The creel may be arranged to Sold twa-rows of condenser 
bobbins, one row for each sid^.or arranged for one row only of 
condenser bobbins, in which latter cdbe the coi^onser strands are 
delivered alternately to Atch ^e. 

The condogSui* cotton is tttken through a pair of feed rollers 
which have^a surfheo speed practically eq^al to that of the con- 
dedser siifface drum^, and ifi then passed throi^h • t\^sting tube 
to what may bo termed the drawing rollers. Living these rollers’ 
‘ each thr^ passes through a traveller and upon the ring in the 
usual way. 
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Specif^ attention may be now dra^vn to the mopt distinctive 
feature of the macfriine. 

, One pair of rollerH<i8 placod'reasonably close * 1)0 the corldenser 
bobbins, and a second pair a little distance above the thread>wire 
and lappet. There is a modei'ate amount of draft between these 
two pairs of rollers, one pair lieing distin6tly higher up than the 



principle of “carriage gain ” on the self-acfor mu^e. The fals^, 
twisting principle is introduced to permit of this §ain or draft. 

Bet^n tho two pairs of rollers) and {nnctioally as, closed aa 
possible to the lower pair, r. vertioal twisting tube is placed, con- 
taining a spindle wharve and driven round in the usual ^y a 
spmdle band operated from a spindle band passing round an extra 
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tin roller plao^well above the ordn^Oiry one for the ordinary ring 
spindle. The rqying^NU&es doivu tlie twi.'vuing t jbe whose revolu- 
tion imparts a temporary or false twist to tfeo yam. The yam is 
agitated by two pegs on th*e top of the tube to imitate the*slipping 
of the yam over the spindle point in a mule spindle. The use of 
this false or temporary twist strengthens the yarn and enables it 
to withstand the drafting or gaining action taking place between 
the two pairs rollers. The twist is only tomporai'y because the 
yam is held firmly at each end whilst the ccntp.1 tube is twistings 



Fi<j. 75. 

whereas toTget a proper twisting etTect the yam must be free at one 
end. ^ • 

Some little ([ifiiculty may b# expenenced, in threading the 
roving through the twister ^ube^and to remedy this it is sug^ted 
that about 6 in. of line flexible wii-e 1% ui^sd, sa^^two wires twisted 
together, and tlie thredd fr^ the firat rollers is drawn by the 
wire through twisting tube to the second pair drafting rollers. 

The driving of the tin rollers, which in ^ura driue the spindles 
anck twisting tube, is* done by means of rims whicl^ are placed at 
the end of the shafts and aie easily ohapgeable. * 

There are movable ring plates ^d ordinary copping motion to 
build rin^bohbins in 4he well-known manner. 
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The Bpii^dle diatanoe may be 2^ in., 2J in., S in.^ i in., or 4^ in. 
to suit requiremeota. The lift may 6 to 9 ,'n. as required. 
Bings, 2J in., 2{ in., ^ in., ifiside diameter for warp, oi to 
1} in. for weft, rising by stops of iu. 



* Fiu, 70r— Sniith'H Boller^AiTanf^eineut. 


In the figure the* various parts will be readily found from above 
deaoription. Fig. 75 is designed^to illustrate a pair of rollers and 
deaners as used in the condenser doubling oa^. 
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VaMTA HethtrihgMa Wjpte Bing Frames. The Smith Patents. 

If required, wa understaud thalPMessre. Jletherington A Sons, 
Ltd., of Manchester, are pfepared to make ring fremes for the spin- 
ning of yams from cotton waste either with the ordinary system 
of'draft rollers or upon the Smith ^ system accoi-ding to order. 

The writer is indebted to them fes* tho*illiistratious (figs. 76 and 
77) which sho^ the oidinary ipllei* stand and also the roller 
stand of the Smith ring iS’ame. 

•Mr. Smith hts during recent years devoteil ti great Ileal of time 



Fig. 77.— Oidmary RoUur Stand for Umg-Frqlnc. 


and mon^:^n adai^ting the ling (raine to the coudenser systeift of 
cotton waste. Ag i shown in fig. 76 the fundaipentai feature con- 
sists in using four top roller j instead of thisc, thi'ee of these tollers 
being of small diameter and tw^f thenfjouchii^ the front bottom 
roller. This arrangemeit pc|pits teiy short fibre to carry through 
the rollers, ai^ permits of aegAiater diaft^^aii is obtainable in 
*any spinning framf oT mule that possesses no draft gollers. 

•Accompanying this special ring frame there are^ other devices, 
as, for example, a method of oscillatingjor travefiiing the feed roller 
• and worker roUers—after the mani)pr of a long giiuding roller-HK> 
as to oodeolP irregularities in the feed of cotton and ^hus ensure 
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even and regular onds upon the condenser .bobbin. (See 
fig. 75). 

It remains to lx: sgen to what extent the trade will adopt the 
fiTuggested ideas. Mr. Smith is a capable man, and has lectured 
on waste spinning for the present writer at Bolton Technical 
School. For a 3-top roller stand see fig. 77. 

In what is termed thb “condenser doubling caid" the feed- 
rollei's are traversed six times pejr minute over a^width of 3 in., 
whilst the workers , receive a double traverse of ^ in. or 1 in. 
(according to* material) for every I'evolution. * ' 

The odd and efou ixrllcrs mQve in alternate dii'octions in order 
to better obtain the regularizing or doubling effect upon th^^ cottoif. 

Of then* ring frame for spinning cotton wastt yams, Messrs. 
Hetherington state that in other respects it resembles their oidinar}' 
ring frame, With the 01*661 an'anged to take condenser bobbins. 

The pedestals ara 8elf-sup}xnting and self-lubricating. Tiir 
rollers are strongly made, coupled by stout shafts which run in 
Mohler self-adjusting and self-lubiicating bearings. 

Girder rails are of a deep and strong section and top surfaces 
planed to give a true cari'ying smi’aoe for the spindles. 

' King rails m'C broad and strong with a deep flange, mifled on 
the top and front and let sejnarely into the poker top. 

The ring rail lifting motion can he worked by chains and 
blocks, but the usual method is by chains and levers, well-balanced 
and arranged to caiTy ^mall bowls that come under the poker 
supporting rails, f The chaii^ connecting the heart lever to the 
robbing shafts cannot look, as it is always lender tension. After 
dofling, the heai^ lever can Ire rapidly rai»:)d and lowered toi take 
up the slack yarn by means of a foot-pedal, while patting the 
strap on the fast pulley. „ 

Either cop-building motion «r straight lift may be applied. 
All rings are punched from the solid steel bar, carefully turned, 
and highly polished after bchigioaso^ardened. 

( 

New lloUer Stand and Cap Mr (Hetherington’s). 

I *' * 

The roller ftands a^d cap bars are of impAived pattern, the 
bearingfl for the, front roller ai'c bushed with 'braes and the slides 
aire milled all ovei^ to standard sizes. The front bearing is a 
separate piece so that in oases of ^ident it can^be easily replaced 
without in apy way disturbing the stand. 
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The cap baiw fingers are made Hcparate and carried on turned! 
ban supported fy)m the Aand, the bearings for Yhe top rollen are 
aJl millfid, and the front roller nib*is sepan^e, thus affording easy 
adjustment. With aJl parts being standard sissos, all are inter-* 
changeable. 

• • 

Mules fob Sjunning JCotton Waste. 


Becmiing or Jachimj-hi Nolwii (\sa Lees). 



Fio.78. 


Bafereiia&H io Dia^am. 


A Gono pulloy ou tin roller shaft. 

B Bottom cone pulloy. 

(• Beoeding worm. 

D Worm wheel and top half of 
•BOtoh box. * 

E Bo^om ha'f of cat^h "Sm and 
pinio/I. 

F Beoeding rack. 

Q Stophoopfordo.* 

H Fork lever for edbeh box. 


J Latfti lever. 

K Disehgaging lever. 

L Square blocl^ for do. 

At Sprin^^ for disongaging lever. • 
N Sliding distance brooket on front 
doorplate, f 
0 Incline lever for do. 

^ F Weighted buffer lever. 

^p screw, 
li Stop Bcrevf. 


The object of this motion is to dr^u^e carnage inwards, after 
the completion of the (ftitw^^ run and whilst the twist motion is 
Unttiwg in the twjgt, us oHer to keep the yam at a uniform 

tension. ^ ^ 

dThe ipotion is dr^ren frdin the tin roller shaft tfy cone pulleys 
with grooves of three different diameteyps, whidi allow the speed atr 
' which the carriage is receded to be untried in proportion to the twist 
being pu?*int8 the yam. 
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Ab the oanuge oompletes the oubward nm the diseii|;iigmg lever 
E IB lifted, dircyighjtihe Square block L und incline lever 0, 
upon the diBtanceb bracket N. At*the finisl^of the draw the latch 
lever J releasoB the fork^ever H, by coming in contact with thd 
stop Bcrew Q, and the top part of the catch box D then falU into 
gear, driving the rack V forward. • The latter, coming in contact 
with the weighted lever P, pushes .it against the adjustable stop 
screw B, when Vue caniage is driven back by the continued motion 
cl the rack. * 

*Tho motion* is put out of gear, after the carriage^ has receded 
the paired distance, by the square ]}lock L falling off the end of the 
f&stanoe bracket N. ^e disengaging lever K then lifts the catch 
box out of gear tlhn)ugh the lever H and the tension of the spring 
M. The rack F is letumed to its former position (fixed by the 
'stop hoop G) by the weighted buffer lever P. * 

.The above motion is often omitted from cotton waste mules. 

^ €arTi(uje Stoj} MoUon (Asa Lees), (Fig. 79). 

This motion is applied in order that the attendant may stojf the 
mule from any part of the carriage where he may be working, and 
is opei|.ted in the following manner : — ^ 

The stop finger A is so adjusted on the stop rod F by the 
sethoops that it may be moved either opnosite to or just clear of the 
stop rod B. 

When it is desired to stop the mufb the stop finger A is 
jelled opposite the stop rod B, and as the osSniage finishes its 
inw^ run the latteais forced uuder the weighted end of the strap 
lever thus holding the strap on the loose pullo^and preventing 
the mule flx)m starting out again. 

To the ^ule again it jp only necessary to move the stop 
rod F in the opjpsite direction, when the rod ]J is released through 
the tension of the spiral spring C, and the strap is brought on to the 
fast puDey. Above motion is wy usefhj for creeling. 

Slubbin} Jiition (Fig. 80). 

The obj^^of tuS motion is to stop the delivei^of yarn by the 
rotters a^ any desired positiAi during the draw. ^ 

When the cam A puts the catch^box in ^ by means of the 
lever B Jhe latch D engages witj^ the catch E and prevents the 
catch hoi fAm beii^ disengaged again until such ^me as it is 
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released by^ the adjustable stud H on the slubbing wheel. The 
latter, as it revolves, comes in contact ^th the li^tcli D and nuaes 
it ofif the catch. Modern 3-speed waste mules often omit thurmotion. 
* The slubbing wheel is driven from Ifne front spmdle by means 
of the worm K and the wheels L and M. When the catch box is 
disengaged the nog N, on leve» B, comes in contact with the lever 
F and raises the slubbing^ wheel out of gear with the wheel M, when 
it is returned to zero by the retufn weight 0, the two stops B and 
S fixing the conxict^ position for the next draw. 



SLUBBING MOTION 

‘Fio.80. 

litijermcu to Diagram. 


A f^tion of cam shaft. I K Worm on front spindle. 

B Lever to operate the front * L ^Wheels toMrive sNKioing wheel, 

spindle catch btx. * M/ 30 and «) tooth. 

C PrAt spindle catch box. N Nog to raise slubbing wheel oat 

D Latch for do. • of gear. 

E Catch for latch lever. 0 Iteta.n weight. 

P Lover, centred at B, to cany . P ^Spring to disengage catch box. 

slabbing wheel. , i i 

G Slabbing whftl, 100 tofth. sfcbbing wheel. 

H Adjostaibie ^top on slabbing * ' 

wheel ' 
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Caldtlaliun. 

No. of todth of 30 choiimference 

index whedl x (carrier x of bottom . 

being used wheel) roller , length of 

... „ delivered 

50 (carrier w'heel),x 2 (doubb worn.) per draw. 

Paleni Spindle Iterer/timj J/o/mm* (Pig. 81 ). 

means pf this motion, the rotation of t'tie ^indies of a 
waste or woolhm mule can lx* itivei'sed in a very few minutes, 
t^he* motion is practically noiselesf^ there ar(^ no bevel wheels to 
wear an<f no Ipow.^ parts to get lost. * * 

The diagmin* lig. 81 illustrates in e]e\'iition and plan the 
jKiotion for one side of a mule. A similar motion is ^’oquired for 
the other side. 

•The motion consists of five spiYKiket wheids, A, 15, Q D, and E, 
arranged for.two chain drives, one diive including wheels A, B, and 
0, and thcfotluir dnve wheels D and IS. 

Wheel A is fixed on one end of th(5 main tin roll^' shaft in^ the 
square, D is fixed on a short slmft cariying the firat tin roller,, B 
and K«*un loose on a stud, and C is a jockey puliey.« 

One chain passes from the top of A, over the top of (J, and 
returns over the top of B to A. The second chain passes fMm.the 
top of I), over the top of K, and i-cturns to When the spi-ocket 
wheels A and D are coupled together by two studs, the tin i-ollers 
run in the same direction as the tin foller ^haft m the squai-e, agd 
the^wo chains am dimply mnniiig loose on the wheels. When 
wheels A and D are un&>uplod, and the studs usedJEo couple wheels 
B and E, The rotation of A is communicated to D by means of the 
chains, hi^ reversied direction. • 

To reverse the spindles, therelSio, ft is simply necessary to tidre 
two studs out of wheels A and and use them to couple B^and E, 
or vice rsim (-otton waste mules dften«omit litiis motion. 

The chains and whAls aie covei-ed.by cast-iron guards which re- 
^tin the oil, a^d witl^ roasouaBlo attention wdll last for many years. 

iklaiU*of Hetherington'e 3-Speed ArrangemmU i/tw page 217). , 

When the mule starts out the (lictioD parts 1 and 2 engage and 
drive the* sleAve E. The carriage and rollers are driver^ through the 
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wheel 8 which is fast on sleeve E and the qaindlM start at' their 
slowest spM through the clutch 4 t^n^ the p&lley D round 
with it by means of the inside^of the pulley acting as.the ex- 
^rnal clutch. * t 



At any desired time the' strap is moved the^looBetpulley;^ ' 
on to the fast pulley D'thus giving the spindles an incased speed, 
the external part of 'the dutch now over-running the intehial part. 
Ijater the strap is moved from the fast pulley D to the pulley 6 
which is £ut on sleeve C, thus driving the spipdles throu^ the rim 
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7 (also fast on sjeeve C) at a still greater speed. Whenjthe requisite 
amount of twfst l^en^jut in the yarn, the strap is relieved by 
the twist motion apd* moved on to Lhe loose j)nlloy 5 ; by the* same 
motion the backing off is khpt out of gear, until the spindles have 
somewhat reduced their speed. These motions are all adjustable 
and can be made to act ^at any recpiired time to suit the various 
classes of yarn. . * 

• (hi^ANlNG AND OlLlNO. 

• An eminent joachine firm gives the followtng instcuctions for 
niachines in an oj diriary cotton spinning mill, and these may l)e 
modified to requirements by cotton waste spinners 

• 

• Ofmien Mid Sciikh.erit. 

^ All liearings must Ikj oiled once a day, and thost* of quic^f- 
kinning shafts twice a day. * 

^ The bottom of the dust box, which is l^hind the hoaiitrs, should 
be let down about once evei’y two hours, in order to throw out the 
iVnpunties wfiich have fallen from the cotton through the grid«harB. 
Great care must be taken that this operation is nev^r perfonfied 
■* whilst the machine is running. 

Thejbeater droppings must also Ije taken out once .per day. 

It is also ncoessary to clean the machines all through once a 
week, on which occasion the calender rollers are to be takfti out. 
Whilst doing this, the bearings will of courkt be thoroughly cleaned 
and freshly oiled. The dust flues must als^ be cleaned. 

' If the cone feed regulator is of thecpttdal md bowbiail patterp^ 
it is necessary to takjt apart the bowls and bowl-rails and clean 
them v^, each time the tnachino is cleaned tbroug]!. The bowls,, 
pedal bearing sui'faoes, and bowl-rails must be treated \vith black- 
lead, applied with a. brush, the blacklead having previously b6eD; 
mixed with water {o the con9istono]^of a^paste. •Under no oiroumj 
stances must these parts be oile^or greased. * 

If the cone feed regulator is of tlie ?ipk pa^m, the parte of 
same need only be bru^Al wi|h a hand-brush. 

Carding Engines. ^ 

^11 bearings must he oiled^noe a day, aftd the main bearings 
twice. • 

The exoentrio box for the doffer oom& mnst be sufficiently 'filled 
with oil. 


22 
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The cardn must ho cleaned all through once a week. 

In order to facilitate the passage of Che flats, the'ends of same, 
i.e., thei^ bearing surfaces, musi be touched with blacklead which 
has previously been mixed with water to the consistency of a 
paste, the blacklead to be applied with a brush ; under no circum- 
stances must the ends of the il£ts or their ibearing surfaces be oiled 
or greased. 

The front part of the caid myst lie cleaned eveiy two hours. 
In order to keep the polished parts smooth, use french chalk for 
•cleaning sanie. Take out the licker-in waste four fimes a day, ..nd 
that under the uymiier grid once a week. 

Th(! floor of the cai'droom must Iw s\ve])t evei'y two hcurs. 
Stri§)piiuj . — When working better class cot .on, the cylinder 
must be stripped three times and the doiTer twice a day, whilst for 
medium and low cottons (of which a large pioduetion is i-e(]uii‘e(l; 
both must, he stripped fom* times a day. 

Grindiitg . — ^Thn cylinder, dofler, and flats must be lightly ground 
every three weeks, i.e. for four hours. 

' Settings. — The sotting gau^^s must he of standard sizes, viz. ; 
d/JOOO in., 7/1000 in., 10/1000 in., or 15/1000 in. in setting, the 
circumstances of course determine. 

An average setting, however, is as follows : — 

8et the doffer to cylinder with a gaugt; . . . 7/1000 in. 

„ „ flats at front (abOve doffer) to the cylitidci' with 

a flat gauge 7/1000 „ 

„ „ flats in mliddle (above sylinder shaft) to cylinde]* 

with flat gauge U/IOOO „ 

„ „ flats ati,back (over licker-in) to bhe cylinder 

with flat gauge 10/1000 „ 

„ doffer comb to doffer with gauge . .^ 10/1000,, 

Generally the feed roller dish iL set to the lickep-in, 

and the licker-in to the cylinder with gauge. . 10/1000 „ 
The licker-in knives piusi always be set as close as possible to 
the licker-in, without, however, catching same. 

Above details are for week of hours and 10 hour day. They 
are somewhahmodifled for a working week or Jaj'of shorter duration.’ 

t • 

Self-Acting Mules. 

All quickly-running shafts m headstock and carriage must be* 
oiled twice a day, and the bearings of the back tiiaft, carriage 
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bowls, drawiing-out sorolls, strap pulleys, and the steps of the 
faller and oounter^faller shafts must be oied 1^ioe,a week. 

The spindle bolsterfi must be* oiled twice a day, and the cpindle 
footsteps once. Spindle footsteps with 6il chamber must be oiled 
once w^kly. 

The fluted rollers must be taken out four times a year, and the 
flutes thoroughly cleaned.' The roller steps must l)e well cleaned 
and freshly greased on these occasjionH. 

If the middle an() back top rollers are A'eighted by w'eights, the 
necks may be treated every two days with a mixtufe of oil and fi.t, 
applied with a bfush. The necks of the top rollera when self- 
weighted must lieither Iw^oU^mI nor greased ; at the most, they ma) 
be touched with blackload, mixed with water to the consistency of 
a paste, and applied with a brush. The centres of the fit>nt line of 
top rollers must be oiled once a week, care being taken that not too- 
much oil i^ applied, and tliat it does not get on to the roller 
leathers. When single boss rollers are used, the roller cap neba 
must |l)6 taken out when cleaning thj'ough, and blitcklcid, mixed 
with water to the consistency of a paste, applied to same, to polish 
the nebs. Cleaning through should take place every four or six 
weeks accordipg to the counts spun and the cotton used. 

The front top rollers should be re-vai’nished once a week. The 
top roller leathers should be periodically examined, and either re- 
covered or ground up ag&in. , 

All rollers should be cloned once or twice a week. 

The waste slA}uld be taken from the under clearers once o/ 
twice a day, according to the counts spun an^ the cottou used. 

Generally, after four to six years' workii^g, all spinning maioHines 
should be completely taken to pieces, with the exception of the 
ftailiing, and all lubricated party thoroughly cleaned, necessary 
repairs effected, i.(B. pieces replaced where necessaV}', and the 
whole *-machino levcll^ again with spirit level and twine. The 
labour and time thus e^^nded litre amply recompensed by the 
greatly prolonged working life and snajojiher running of the 
machines. * 

• 

BoUer Ijelivery *Moiion whilst iTwisting at the Head. 

The arrangement as per* flg. 82 is made by Asa Lees k Go. for 
fine spinniug mules instead of the jacking-in motion.^ 
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Bifermees to Diagram 

A Front lollbr qlindle? 

A Kestion ofVollor beun. 

0 Free wheel loose on front spiudle (05 teelh^ 

D A series of clicks attacUed to G and working in the teeljji of E. 

E Click wheel keye^on front spisdle (69 teeth). 

F Long boss drag pinion. 

<1, J, A K 0. rrier wheels. 



WHILST TWISTSIO AT TMt HIAP 

Fio.«82. 

H Change wheel, 20 to 80 toSfh. 

L Drag whoe* carri^. 

M Drag whee’ • 

N Drag jinion. ^ 

0 Back shaft %heoi. 

P Back shaft. • 

iJnring the outward run of the oaiiriage^the click wheel B overt 
lunt th4 clicks D. When the front roUer catch boi is disengaged, 
towards the’end of fce draw, either for jaddng or twisting at thf 
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head, the wheel G continues to revolve slowly, beimi^; /iiiven by the 
pinion H, which ^n turn is driven iiorS the Jon^; boss pinion F 
l^y the train of wheels* shown in the diafjram. The clicks 1) then 
engage with the teeth of the click wheel E, which would otherwise 
stop when the catch box is disengaged, causing it to revolve slowly 
and thus driving the rollers at a reduced spehd until the twist motion 
has finished working and the simp is on the loose pulley. 

* * • 

CondeKsier Mvk with ^-Spiiidle S 2 )eedH* (Taylor, 
Lang, & Go.). 

Much interest is often marfifested by both manufactumrs and 
spinners in waste spinning. The subject is one of peculiar and 
special interest, partly by reason of the utility of le-mamifacturing 
into useful /^oods many classes of wbat would otherwise Ije waste ^ 
material, and partly by reason of the diveme uses to which waste 
yarns are now put. To a greater or less degree they enter into 
the composition of a host of different fabrics, and in,, many cases 
condmiser yams are better suited to give the desia^d efiect than 
are ordinary ^'arns. 

. Messrs. Taylor, Lang, say : " The ability to discern the subtle 
difleronoes bet^ween different classes of waste yarn is onh to he 
obtained by a close practical acquaintance with them, but that the 
differences are there is p^ved by the fact that the variation, for in- 
stance, between ring-spun and mule-spun condenser yams, is 
readily discernible in the ultimate woven cloth. The condense^ 
system of spinning can lx: use^ on the ring frame, and the }'am so 
produced is suitable for certain puiposes, buff wbat is techi^ieally 
known as ‘ cone'.enser ' yam can only be satisfactorily ^un upon 
the mule. In the waste yarn trade, ‘ condenser ’ yarn is usually 
understood to signify a yarn whiclf is very level, cioft spr'ir, possess- 
ing great filling properties ^en used as weft, and^sapable of taking 
a high finish in raising. T^ mulf^alone can give this. 

“ We need har^'y mo£tiion*that in the preparation of condenser 
bobbins for waste spinning, all tl)e usual drawings and doublings 
by which ordinary roving is evened during it^ passage through the 
drawing and flyframestare eliminated. There is, therefore, all the 
more reason that t^ie final spinning process should be capable^ of 
* 

*1x1 oomieotion with this desoription lefer to figa 88, 84, Sfi. 86 here- 
after given. • 
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smoothing oijjt whatever iri*egularities there ma) he in the oondenser 
roving. 

“ (jeuerally speaking, nodrafling is atten^fytcd in the rolJeA of the 
mule, the whole of the draft being due to the^iii of the carriage as 
compared with the siuface hp(*ed of the rollers. The cannage draft 
thus acts upon long Jen/^ths of yarn* and ^as is well known) the twist 
inserted at the spindle point imiiiediattily tends to run into any thin 
places thci'c n^y he;, th^ thicken mum l)eing left corapamtivcly noft^ 
tMid thus susct^^tihle to the drafting action of the ca.Ti^e — ^I'esulting 
in the levelling elTeci familiar to all practical condenW spinners. 
There are people who are unde- the impression that l)ecau8e 
condenEj^r spinning concerns itself exclijRive.ly wllh low numbers, 
therefore little sfill (‘ither in making or manipulating the spinning 
,^inachiuos is uc'cimsary. This is very far from being the casfi, and 
it is a curious fact that we find on the most modeni condenser 
mules many motions similar to those employed in th^ spinning of 
hue iiuiiitMira. J t is very ucctissary to ])rovidc these special arrange- 
ments fo^dealing with the material, for every practical man^knows 
that in condenser spinning, owning to the great production whteh ia* 
put through, th(' conditions may vary considerably even in the course 
of a spigle day, and that atmospheric conditions also play their part, 
as in ordinary* Kpiiining. 

“ Messrs. Taylor, liang & Co., litd., hiive done much in connexion 
with condenser mules for s}Hiining cottcfli waste, ayd claim to be 
the first people to introduce a treble spinale spited mule, in which 
the spindles were speeded independor.tly of the*carriage, altout the 
ye^r 1899. • 

‘^t is scarcely uecessary to (‘mphasi/e the ad^ntages of treble 
spindle Speed inulos. The increased production and notable 
Buperioritv of th^^yarn spun onobhis type of mule is unquestionable. 
By using the ^-spindle speeds •the yam is^drawn when in the’ 
most favourable condition,* i.e^when it is softest, and at the same 
time the extra twist can bo rapidly ihfiy ted in exactly the propor- 
tion and at the point fl>uu^in practi^ most suitable." 

^ Foi^couqjs up to 3 ’r no advantage is gained by using the treble 
speed arrangement* but for counts above 4 'b it is ^sential if maxi- 
mum p^uction add quality are to be obtained. Jt may, however^ 
be of interest to anyone not familiar with the mule to indicate briefly 
the manner in which we obtain tjae different spindle speeds in this 
make of mflle. Two belts are used and drive from tjyro drums on 
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the oounterflhaft, the drums varying in diameter irf tjio proportioi 
of about 3 to 2. * The first spindle sp^ed obtained from the 
smallrat ^rum, and the same belt drives the rdller and mrriage 
gearing throughout the draw, so that the spindles always start a1 
identically the same time as the rollers. This is a very importani 
point, for if either the carriage or the ixAlers started before the 
other, the results would be harmful, if not disastrous. The second 
^ spindle speed can be arranged to commepco at any desired part 
of the 8tret(^, by adjusting a depressing lever conveniently placed 
upon the headstock side. When this is pushed down, the second 
strap, which is dnven from a k.rger drum upon the countershafj 
and which has fietui running upon a loose pulley, is moved forward 
on to a pulley keyed to the rimshaft, upon which the smaller of the 
two driving rims is can’ied. The effect of this increased speed oj 
the rimshaft is to disengage the clutch through which the roller 
driving str^p has been turning the rimshaft. Thtj first strap cen- 
tinues to drive the rollers and carriage at a constant sp^ed through* 
^ out the draw, hut the spindles aro novr aceelciated, and continue 
to /evolve at^this higher speed until the third and quickosi speed 
comes into action. This third speed is obtained by a tappet u])on 
the twist motion releasing the No. 2 strap lever and allowing it to 
move across the loose pulley on to a second fast pulUsy, which is 
attached to a sleeve running through the baoking*off wheel and 
back-bearing of the rimlkhaft, and drives the 'spindles through 
the larger of the two rim pulleys. 

^ The carriage is strong Imt light, which makes it capable of 
steady running at high speeds. The hevdstock framing is 
substantially btf^jt on sound lines and all parts are machine-milled 
or planed, so as to be interchangeable. Great attention*^ has been 
paid* to this matter so that new |arts can be oqlered number 
with the certainty that they wih fit correctly. Ample facilities 
are afforded for making wide d^nges. An improved copping 
motion is also used^ which, stalts with a short chase, then gives an 
unusually long chase in the i^ddle of ^he (jbp, and finishes with a 
shortened chase. In this way the oof»B are strengtheped internally 
. and are •better y^ble to withstand handling. Othhr special motions 
include an impipved cam click locking*motion', automatic |;>ackint(- 
off chain tightening motion,, an automatic nosing motion worked 
from the builder motion ; also an knproved faller weightingi^rrange- 
ment assistsiin the making of a particularly firm cop, 'which runs 
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oflf easily in shuttle or at the w'ndintr f<'ame. Adhere are a 
number of arrangements fipon the headstock fop dealing with the 
-special* requirements of condenler spinning. In p^rtibular, 
a special arrangement is used which is tfre very opposite of 
the anti-snarling motion used upon fine mules. In other words, 
it is an arrangement for^nsuring tlfat the front rollers shall deliver 
a little yarn before the carriage starts away from the roller beam. 
This prevents #ny possibility of the yam being over-stretched, 
lor the short length of yarn which has been veil twisted during' 
the* conclusion ot the preceding draw is thus softened ahd put into 
a condition to allow of its being easily drawn. Another special 
feature w*orthy of note is that in this Ivadstock^the pull of the 
rimband is arrad^ed to hold back the carnage, thus preventing 
i^ from jumping away from the roller Isiam at the .bcginnifig of 
the stretch, and also ensuring that wh(m the double* and treble 
speeds come into action, there shall be no jerking for\^ard of the 
carriage, a^ such action being immediately productive of 
stretcheiP' or “ nicked ” yarn. 


Vvoductinm for Phrt^-J^Jiijht Hours. 


i • 

Counts of yarn 

I's. 2*8. j 3*8. 

4*8. ; 5*8. C'b. f 7'a. 

H’8. 

9*8. 

Approximate productions 
per week of forty-^.ight 
hwurh ill lb. per spindle 

i 

12 K 1 0 

! : 

4}»' 8 ; 2j 1 

• 

1 

I ^ 

1 

1 

1 .'J 

1 

! 



. 720 Bpindles^l-J in. gauge =■ 20 bobbine of 36 ends, 

Specification* of gondenRcr mule for spinning 8’g. - ^ * 

ji88 spindles 1 j in. gauge = 21 bobbins of 2K en£. 


Tnclu/ting : new pattern special headstock arranged for troble speed of 
spindles ; casphaidemd stoel rim shafif*, rim pulleys wit'ti double grooves ; rope 
taking-in with tlghtoning appaiatus ; qfiadraftt with detachable whed put ; 
instantaneous click locking motion ; stool winding click wheel ; planed and 
polished roller beam; 3 scrolls on thaft; 8 scrolls on backshaft; 

baduhafts 1| in. diameter ; ^ller shafts IK in. uid 1 ift diameter; 2 lines of 
bottom rolljBis 1 in. d''^mo\Dr; 1 Hhe qj solid top rollers 1 in. diameter deod- 
• weighted ; roUenwwith ends peiPboss ; wire guides on wood rods ; carriages 
boarded undervaath wlih strong boards ; diagonal rods runnigg from square to 
caiflage end ; length of i^dle W to 18^ in. ; pi^ bolston and deep single 
footstepe for spindles ; brass ferules in front spindle ribs ; ml tubes iot Inbri-. 
. eating tin rollen from front of oazriage ; credi for condenser bobbins with 9 in. 

' diameter itotodLwooden snifaoe drams ;^te bolsters and singla footsteps ; 
counter driving with shdit, double hangers, drums anJ pull^ ; improved 
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booking-ofl o1iaii|, tightening motion with do'ible c^'er ;rio pulleys ; quadrant 
regulator or goveAiQr mj^tionf automatic nosing motiox^ mcndoaa pressure 
motion ; spatent cany age retarding motion ; 1 additional taking'in* scroll 
making 4 scrolls on taking-in shaft; squaring band pulley and flxifigs undes 
carriage ; tin roller pulley in halves ; special twist motion ; stop rod under 
falloTK ; dripping tins under headstuck ; oarriago wheel guards, baffle and front ; 
cast-iron ends for wooden ^surface drii&s ; roller necks and squares case- 
hardened ; guard fur behind headstock; guard for front rim band tightening 
pulley. 

(riflniuj Plan of Taylor, Lamj, if- Con. Condenser TrSble S^yindU 
SjKvd Mule Ueadsiprk (Fig. 83^. 

• 

A liim pinion driving rollers afid carriage 
B IKpctid wheel. 

0 2ud speed change wheel. 

U Hrd „ 

K Bevel. 

F Front spindle bevel. 

G Slow motion cannun pinioa. 

H „ „ piniuu on front spindle. 

J „ „ Ist chauge wheel. 

K „ „ 2nd change wheel. 

L Twist worm on rim shaft. 

AI „ „ wheel. 

N 1st twist change wheel. 

P 2nd „ „ 

Q Hmall rim. 
a Large „ 

S Tin roller pulley. 

T Tiu roller. 

G Spifldle wharvo. 

V Front spindle piniou. 

W Ist surface drum gear whcci. 

A 2nd „ „ 

Y fflxl „ „ on drum. 

/Surface drum * 

a Cenon pinion. ^ 
b 1st drag change wheel.* 
c Sind »,• 
a .Ird „ M 
*0 pinion. 

/ Baolahaft wheel. 
g Shaper screw. 
h Shaper wheel. 
k Quadrant pinion, 
m y segment, 

n „ governor motion bevela 
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0 Winding dram. 
p, „ pinion on T.B. 
q Bopo taking-in pnlli^. 
r Taldlig-ln shaft bevel. 
a Uptight shaft tup hovel. 
t Scroll shaft bevels. 
fT Booking-off pinion. 

* „ *„ wlieel. 

If Taking-in scroll, 
r „ check sozoll. 

Paiejti Trebly Spindle Speed Condenser Mule Him Sltafl. 

Refemcea to Diagram (Fig. 8 4). 

A Rim shaft. < 

B*Stee1 click wheel ke^'ed on shaft (A). 

C Small rim on rim shaft (A). 

D 2nd speed driving pulley keyed on sliaft (A). 

E Loose fiulley mnning on boss of (D). 

F 8rd speed driving pulley bolted on sleeve (Q). 

0 ^leeve running from pulley (F) to large rim (H). 

B Jjarge rim carried on sleeve (Q). 

J Worm foi? twist motion on sleeve (G). 

*K Bocking-off wheel running loose on sleeve (G). 

L Roller ond'earriage driving pulley running loose on rim shaft. • 

kr Steel click on (L) engaging with click wheel (B) to give 1st spindle speed. 

N Ldbse pulley running on Ixns of pulley (L). * 

0 Detachable boss on rimlshait end carrying small rim. 

P Pinion driving carriage and rollers on sleeve of (L.) 

I The rim shaft illustrated m diagram is designed to enable three 
separate spindle speeds (slow, medium, and fast) to be obtaiiv)d in 
succession, together with a constant roller delivery and carriage 
spe^, while driving the counter shaft through a single drum on 
line shaft. Two down belts are flsed, one work' ng oibkthe pulleys 
{L N) and the othbr running upon the pulleys •(D E F). These 
two straps are driven at djfferent i^eds by counter drums varying 
in diameter in theiratio of tw& to three. 

The attention of the reader i^ diitxW" to diagram on opposite 
page and to the lettered referenced above. , It wVl be ‘found qu , 
examination that sleey,e pull^ (L) can be drown o£& the front of 
rim shaft carrying yrith it loose pulley (N) and roller driving piifion 
(P) which is pegged into the sleeve and has no connexion with the 
rim shaft (A). Further, on unsd-wing lock nut at back of (rim shaft 
it ip possible after sliding boss (A) (upon vfhioh is unall rim (G)) 
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from its key *to yithdraw sleeve (O). This sleeve will be found to 

carry upon it l&sge rim (H^ twist worm (J), Lacking-off wheel (E)i 
and fash pulley 4iOose pulley (|i!) can now be removed Jrom 



the boss of (D) and it* will tlf^ be fotind that only fast pulley (D) 
* and dick whefl 9re actually attached to rim shaft. 

^ As the rihle runsdup both down belts art upon tfie loose pulleys 
(B) and (L) respectively. When the carriage relches the roUer 
. beam the strap driven by the smalLdnftn on counter shaft is allowed 
to moveldo^y from loose pulley (N)-,on ,to sleeve puUy (L). The 
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rotation of sleeve (L) immediately, drives both rollers and carriage ; 
at the same instant click (M) is engaged^with click .Wheel (B) upon 
the rvn shaft an^ the first, or “«slow " speed (5f spindles is obtained 
•from smWl rim (0). * • 

This slow spindld speed continues until the strap driven by the 
larger dnim on counter shaft if moved fqrward from loose pulley 
(E) on to fast pulley (D).« Th» strap immediately takes control of 
rim shaft and drives the spindles through small rim (C) at a consider- 
ably iTicreasud speed. This increase of sp.jed is rel)rescnted by the 
difTeroncc diameter of the two drums placed « n counter shift. 
The effect of this increased s))oed of rim shaft is to disengage click 
(M) from click wheel (B). 'ihe sleeve pulley (L) continues to 
drive the rollers and carnage at their original sp^d throughout the 
wholp of the draw. 

This second or " medium ” speed ol spindles continues until tlfb 
outward inin is almost coinpiete, and then the quick-running belt 
is transfeiVed across loose pulley (E) to sleeve pulley (F). Ibis 
strap now drives the spindles through large rim (H) Etq/l gives thi 
thi^ Or fast " speed of spindles. The dilTerence between second 
and third spi.3ds is represented b}* the difference in the diameters 
o£ the two rims ((3) and (H). 

When the Carriage completes its outward movement thb roll(T 
driving^ belt is transferi-ed from sleeve pulley (L) to loose pulley (N) 
and when the required ajnount of twist has been jnserted the second 
belt is tiansfCiTod to loct e pulley (E). Backing-oif now takes place 
through the medyim of the large rim (H); the mule runs up and 
tire draw is complete. 

For description of the levers, etc., actu^iticrg the straps, ste'dia- 
gram Fig. 85 on opposite page. 

Treble Spindle Speed Cdndenm- Mide Moliowt. 

For a desciiptidu of the method of obtaining the 3-spindle 
speeds from the rim shaft, fee^fig. 61 and its description, 
which must be rvferred* to in conjunction with the following 
remarks. • • •’ * 

As the mule runs up both down belts are u^ tht loose pulleyj". 
If the stop motion is operating the latc^ lever j[G) will hot be lift^, 
and strap eye (A) will continue upon the loose pulley. The mde 
will remain at rest so long a^ stop rod is not disturbed. 

When the stop motion is not wting, bracket (E) ooipes kf contact 
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with incline (D) and lifts the latch lever (C) ; tl^ rSeases strap 
lever (B) carryiijg strap eye (A) which is draw& hpon the fast 
pulley by a spring shown in dia^m. The &ov/ment of the belt 
controbcd by bowl (i) which in conjunction with lever (H) allows- 
the belt to^ come slowly into action as the carriage moves away 
from the roller beam. This first strap drives rollers and carnage 
and also gives the first spbed o| spindles.* 

The above conditions obtain until the movement of the carriage- 
■brings the swing lever (S) in contact with^'tiigger (t^). Up to this 
moment thri second strap eye (K) has been hekl in its ceulutal 
position upon the ioose pulley by i-eoess (T2) ; in twist latuh lever 
(T) engaging wi*h the jii-ojection upon the loose part of eoiniwiiiiH 
strap lever (L), although the fast part of conipoupd stmp lever has 
been^inoved by the action of the cam away from (L) to a position 
correspondirg to that requirad for the third spindle speed. The* 
depression of trigger (Q) moves strap lever (L) from lecess (T2) 
into recess (Tl) on twist latch lever, thus bringing stmp eye (k) 
into line with second spindle s])eed driving pulhty. The positiorf 
of thelevers is now that illustrated in the diagmin, and it will be 
noticed that tlie two halves of the compound strap lever (L M) art' 
widely separated, their only connexion being through the s])ring 
shown in diagram. 

The, second speed of spindles continues along with thp steady 
forward movement of th<^ carriage until the outward run is almost- 
tx>mplete. Tlie third sp'ndle speed is now brought into action by 
finger (V) on twist motion l^eipg caused to lift twist latch lever (1^ 
of contact with loose strap lever (L). The strap now, movea 
juickly across ^he loose pulley on to the fasl pulley next ton he 
)acking-off friction. The strap lever (L) performs this movement 
mde' the influence of the spiral ^ing connecting it to fast strap 
ever (Mj and thus brings the thipf spindle speed 'Into operation. 

As tjbe mule conipleteB its outward run bell crank lever (G) ia 
ifted by the fallers, and rod (F) ^s strap eye (A) on to loose 
)ulley thus bringing' rollers and carriage ip rest. Strap (K) con* 
innes to drive the spindles at the nm^^mnm speed, being row held 
n position upon the fast pulley by twist lever ^N),' although th6 
lam has chan^ to gi^e it a centn^l position on leose pulley, 
^hen the reqniVed amount of twist has been inserted twist catch 
W) lifts twist lever (N) and i^let^ing (K) allows it to return to the 
oose pulley through the influent of the spring attacl^ 'to lower 
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extremity of (M]^ Backing-oiT now takus pli; je and th% mule runs 
up. 

Carriatjfi JleUtrdittff Motion 86). 

The short length of yarn h('tweeii spindlo point and rdller which 
has had the full amount of twist Insert^ during the preceding 
draw is not in a suitable condition* for the carriage draft to act 
upon it. Th(> yse of this devioc enables the r-.llors to deliver^ 
a Uitlo roviug hofore the carriagt) begins its outward ii^ and this 
ha^^lhe effect of ^ft(‘ning the yarn and so obviates the excessive 
lireakjLge of CJids wliich often occuj'Hrin the firat few incties of the 
draw. 

The carriage isadriven from the fiwit rollei’ in the usual way; 
the desired effect Iwing obtained by using in connexion with the 
lAukshaft catchhox an anuiugeincnt similar to that in the anti- 
, snarling motion a])]j1i(xl to the line mule, the effect in •this case, 
however, beii^ exactly opjxjsite. 

' Insteiul (frthe projections (D) on sliding portion of clutch (C) being 
connected with hackshaft through a disc of the usual a specfal 
•form of disc (E) is einploycd. When the sliding portion of catcl] 
box (0) ungeaml fi'om the other half upon wheel (B), it is pos- 
sible to rotate (C) upon ihe shaft until the projections (D) cast upon 
its iuterioi»are out of contact with the wings on disc (B). If the 
catchhox fie then put into gear the motion ^f uacksha/t wheel (B) 
will not Ixi transmitted to backshaft and carriage until the projoc- 
tiofis have moved through an are suTieieut to oompimsate for th(!^ 
above backwaid movepicnt. 

Spfiftg (J) is an’angcfl so as to revolve the slijTng portion of 
clutch (C) away from the \vingB of disc (1)) whenever the clutch is 
disengaged. By setting tlie stop collar (H) in a suitable position 
relative to projection (G) on pla*e {¥) wliich is attached to sliding 
portion of cluloh, any required aijpunl of retardation of badAhaft 
and caniago may l>e I'eadily ohtSinedi the catch box is disen- 
gaged, spring (J) will pjil# (C)J)aolrwai-d8 until (H) and (G) are in 
contact and this negative rotatiuw Will bo lost upon the next engage- 
fhenf of the clutch. • * ^ , 

U the proj^on ob stop tollar (H) be arranged^to remain in 
contact witlJ projection (G) it is evidonlj, that no .backward move- 
ment of (G) oan take place upon i1| disengagement, and as the 
driving pid}eotiBDB are tjiuB kept in contact with the wings of di^ 
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(D) there wifi, ii^this ease, be no losn of motion ^ -len re-angagement 
tabee place. * 

By suitable settinff of the niotiooithe roilere can be caus^ either 
to start simultaneously ivitb the carnage, or to deliver any length!*' 
or roving before the outward motion of the carriage comipenoes. 



OHAf TER XII. 

rROOBSSES SUBREgUENT TO SPINNING. 
lulling. 

RBBLiN«"ha8 for its primary object the wiiulmg or reelirfg of 
spun or cToiii)le J-arn from ct^m or bobbins into the form of^anks 
or leas, the standard bank l)oing 840 yds. and the 120 yds. 
so far as cotton is concerned. Messrs. Asa <jees I't (!o. chiarly 
show cop and l>obi)in reeling in figs. 87, 88, which show Jhe 
“ bridge ”*doffing motion. ‘ * 

A gre^t deal of single spun yarn from cotton waste is rfjeled* 
into lianks for the double purpose of conveniences of tiaiisit and 
for pleaching or dyeing puiposes. • * 

^ For quUts especially a good deal of bhsachod condtuiser weft 
is used, and after the yarn has been bleached in the bank form* 
it may be w^und into solid cops on the si>ecial pirn windiyg frame^ 
which may have its creel fitted to take either cops, hanks, or ring, 
bobbins, tis may be required. f 

The ci-efl of the rt«jl itself may be suited «to take cither cops, 
ring bobbins, llyframe* bobbins, cheeses or cones of yam. 

^ A reel may be either single or double and when used for dbn- 
denser or preparation yams should have wide pitch or gauge. 

Reeled yat n is made up into bundles Vhich may be eitlfer short 
bundles hard pressed in a specially strong bundling 'machine, or 
mky be made into long unpi-osaed or lightly pressed bundles. It 
is quite common, for conden^jr yams to to ipade^to long un- 
pressed bundles and transmitted from one Lancashire" town or mill 
to another one without, aliy<wra^ring. The standai'd ciroumfer- 
enoe ■ 54 in, or*!^ yds. 

Partioulars of MiU conkMng 1*4,800 Spisidles (Messn. 

Dobson & Bulow). 

Below is 'a s^bting out for a mill which may use $iort staple 
new cotton more or less mixedfvith waste to spin very ooarse yarns 
by ordinary spinning prooesses. 

(356) 
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• •' 

China. 

• /Avenige Id’s^unts. 

I Willow, with*8elf-aotiii#r grid and delivery, 66 in. widS. 

I I Roving waste opener, 25 in. wide. • 



Hob. 87, §B.—Aaa Leeg & Oo. ^ 


Patent Pnetmatic CotjotMixing !^ant. 

1 Hofpertbale brcyker, 36 in. wide, with delivery mjuth-pieoe. 

2 pelivery boxes. 
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1 Collebtor and delivery box. 

1 Exhanstf&n. 

1 Control stand. # 

2 Swivel guide plates, 3 mixings. 

Bhuimj Boom.* 

2 Hopper feeders with porcupine, 37 in. wide, 10 ft. of feed 
lattice. 

2 Single vertidil openers, with by-pass arrangement. 

2 Dust trunks, with travelling lattice. 

2 Horisonjal exhaust ope&crs, 38 in. laps. 

3 Single scutchers, finishers, 38 in. laps. 

Card lioom. 

57 GardSj 50 in. x 38 in. laps, 20 in. doffers. 

24 Diuwing frames, 1 bead, 7 deliveries, 17 in. roller. 

8 Slubbing frames, 80 spindles, 10 in. space, 10 ^n. lift. , 

>1 Intermediate frames, 132 spindles, 6^ in. space, 10 in. lift 
21 Boviug frames, 168 spindles, 5^ in. space, 7 in. lift. 

« Meclmnk*i Slwjh 

1 10 in. lathe. 

1* 6 in. lathe. 

1 Grinding stone. 

1 Smith's hparth and anvil. 

1 Drilling machine. 

1 10 in. shaper. 

1 Wheel ontter. 

^ 1 Circular saw. 

In England repairs might he'obtained withort sueb a mechanic’s 
shop^ 

^ liotmt. 

37 Bing frames, 400 spindles, 2| in. Ipsce, 5 in. lift. 

90 Single hand reels, 40 hanksf 3^ in. gauge. 

6 Bundling presses, 10 lb. bundles. 

1 Bandipg macliine, 16 spindled. 

1 Winder for ditto. ^ 

1 Hydraulic baling pr88s,rEor 40-10 bundles. 

I IWp* for ditto. 

1 Thread extractor. 
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improveiP,beaming Aachine 

PLA^ Ofm/h MACHINE WITH CREEL FCR 640 BOBBINS 
Fig. 89 . 


360 


COl'TON WASTE. 


Mem9. Am Lees' Jkaming Framed 

In mills whioh include a complete* plan]; foi' 'weaving cloths 
from 'cotton waste, beaming frames must be u6ed to aid in pro- 
ducing weaver's warjjjs. For cleaning cloths on the gauze principle 
>vith about 20'b warp yarn a good number of bobbins will be 
wanted in the creel. For wha^ are termed "silks” there are only 
about 14 ends per inch, the iMuimB are narrow, fewer total ends are 
wanted and a narrower beaming machine ipay bo used. Sometimes 
It is on the ^tional beaming machine style. 

I iLuvnmuj Miscl^ine. (Sec fig. 89). 

This machine is pro»-dded with a self-stopping motion on the 
Singleton principle and brake motions arc applilid to all machines 
to ensure quick stopping when the motion 0 ]>erates. 

The pin'rollorc are independently mounU-Hl and are so arranged 
that each epd of the knocking-olT roller can move independently, 
so that when a pin dro])S it is not necessary for it to move thq 
whole, roller. 

'Expanding front combs and Imck roods are supplied for any 
number of ends, and V ci’eels for any conxwiwnding number of 
bobbins. They creels aixj jnwided with glass or wood stips, as 
desired. 

All 'machines are fitted with a measuring motion, with indicator, 
to show the,pumbor oFj'ards wound; and alUo a knocking-off 
motion to stop the machine when a givem number of yards hi^s 
boon wound. * • 

Weights arc 8up])lied for the Ixjam arms te ensure hard’qe^ms. 

Two drop rdllers are provided to take ii]) slack }'Bm. 

The friction plate revolves on the boss of the pedestnA, and not 
on the drum shaft, as usual. The^pin bars arc ipade qf mild steel, 
and are planed perfectly trub on %ach side. < , 

Onfl beaming machine is requir^^l for 60 to 80 looms. 

Machines are nuide ini the following sizes 

9/8'h to make beams up to ^ in. wide. 

6/4’8 „ ’ 60,. 

66 „* 

PI4:\ „ „ 72',. 

9/4 ® ,1 # n If 78 If 

m'B „ 84 „ 

lV4’» 90 •„ 


I" . 
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i2/4’s to make beams np to OT) ijj. wide^ 
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’tali; 

Ueual size of driving ^)ulley 
Usual speed of driving puUoy 
Power required per«madiind 


102 


» • 


„ 108 „ 

15 in. X 2 in. 

4^ to 50 rev^. per. min. 

. al)outU.HP. 


Convenient Multipliers (Messrs. Dobson & Barlow). 
Cirtles, Aretis and Figures. 

Jliamotei of a circle x 3*1416 or V = the*civeumf*ence. 
l^lircumference of a cirele x 0*i|^831 or =*tht: diameter. 
SquAe of diftmeter x 0*7854 = the jyea of the circle. 

Square of diaepeter x j-j =s the area of the circle. 

Square raot of ai-ea x M2837 = the diameter of a circle.- 
l^adius of circle x 6*28318 = the circumference. • 
Uircumfereiice = 3*5449 x J area of circle. 

Diameter of a circle x 0*8862 = lh(* side of an eqi]^ sfjuare. 
Side of a square x 1*128 = the diameter of an equal circle. 
.■Vrea of a triangle — the base x the peipendicular hoight» 
Square of the diameter of a sphei-e x 3*1416 =* convex surface. 
Cujae of the diamot(;r of a sphere x 0*5236 = the solidity. * 
Diameter of a sphere x 0*806 =» the edge of an equal cube. 
Diameter of a sphere x 0*6667 =» the length of an equal qylinder. 
Surface of a cylinder = area of both#ei is + l(*i^h x circum- 
Cei*enoe. 

• Solidity of a cylinder = ai-ea of mie end x the length. 

Solidity of a coiio^ = area of the base x I thepcr))endicular height. 
Mea of an ellipse * long axis x short axis x 0*7854. 

Miscellawom. 


French counts o^yarn x 1*18 ^ Bnglish counts. 

English cojints «f yarn x 0*817 -*Frefich couirts of yai*ii. 

Mule twist for Indian and Amerj^n cotton = sq. root of oounts'x 3*75. 


M weft „ ^ 


x3a6. 

Bing fj'ame twist * 


x4*00. 

Mule twist fer E^^tian 

cotton = „ 

X 3-606. 

,, weft , 
j£ng frame twist 

” ■’» »» * II 

X 3-183. 

• 

II “ *1 f 11 

X 3-606. 

„ debbling twist „ 


x4-5. ■ 


Degree! oentigrade x 1*8 + 32 ^degrdbs Fahrenheit. 
Degrees fahrenheit 0*555 - 32 « degrees Centigrade. 
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Windiwf ?'rams8. 

Winding framea of one kin^ or another %ire*sometimep used 
ii cotton Araste mills eVen if no weaving is done at the firm. The 
ilow traverse vortical* spindle winding frame, or the heavy dram 
vinder may be used to prepare, bobbins o;^ cheeses for the beam 
varper when warps are made either in the spinning or in the weav- 
ng mill. 

« Occasionally cotton waste yarns may*be sold in the cheese 
brm instead of being sold in the more customary ffrms of copsor 
eeled hankp. Quy^k traverse winding frames for winding either * 
lingle or double ,varn8 into chelses or cones, may.be eilhfr of 'the 
ipindle type such as the fjeeson or International ^winder, or of the 
Lmm.type such as the machine described Iwlow, shown in section,, 
ig. 90, whi(;h writer recently saw working in a condense? 
lotton waste spinning mill, and giving satisfaction. 

Patent Quick Traverse Drum Windauj Frame IVith or Without 
Stoj) ^^otion. (See fig. 90). 

(Messrs. Dobson & Barlow.) 

Specialties and Irn 2 )ruvmnents. 

t t 

In designing this machine the greatest care has been taken with 
-egwid to the fitted pai-ts, all being machine tooled to teinplnte and 
nterchangeable. f , 

The drum shafts aud<Vsradle brackets are carried on one central 
ail bringing the centres of thesf shafts nearer together than hitherto 
kilQ therefore economising fioor space. t 

The gearing, traverse slides and cam are all enclosed in on& box 
knd run in oil. The pulleys for driving the machine ai'e*placed at 
he same end of machine as the cai^ and gearing. 

' The cradle for spool, settijpg- 0 |^ handle, detectefr tx)T.,*and brake 
kre all c|krried from one bracket on the central rail, and! this is of 
lovel construction combinediw|^h tSh highest efficiency. 

The cam is of ifnproved type, machine tout, and is capable of 
)eing run at a very high speM in conjunction with a greatly im- 
jroved light traverse rod. • • * ** 

The stop motion when an end breaks is iustantaifeoas, nevtT 
kUowing the broken elid to get on the spool, which is very im{K)rtant 
o'hen tying the broken end singlyi 
It can be adapted to wind cones. 
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Will wind;any number of ends from odp tr. Dwelvp. 

Bobbins m^e {rom«3 in. to 6 in. travers^ x 6 in. diameter 



Will wind fiviiji^ops,, hanks, or ajiy ki^d of bobbins. After 
jpiedn^ up the ends, the bobbinS are put in motion at the same time 
as the breat motion is taken off, thus working two motions with 
%ne Bo^on. 

The following advantages are claimed foir'^this’machine : 

^ Economy in packing y4i3 for export. 
ji cost of bobbins. 
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Eoonqmy in cost of wages. • 
fi y creeling. 

•letter tension for douhlinig or twisting.' 

No threading of^guides. ■■ 

No stoppages for doffing. 

Less ordinary knots and no bunch knots. 

„ attention required. , 

„ strain on yarn when winding and unwinding. 
„ waste. “ 



almped and Wari^Ts’ Uobliiua. • 


Tra^’er8e motions for quick travtrso winders have been highly 
developed, and many^good a^^ran^jraents exist, buj the* limits of 
this treatise preclude their description. Eunning off at (he edges 

isa feature to guard against^-jviBdin^pon bobbins without flanges. 

300 spindles to m.h.p; 160 reY)lutiftig per min. for tin 
cylinders with 10 in. tin roller pullejs. • 

Productioo mi^ht reach 13 lb. per spindle iS A dSliours’ week"* 
for about 30'syarn, but i& vastly dependent o»skill of operative,* 
juality of yarn, afcditibn of ma^ne. Other counts in mveiw pro- 
portion to counts. I 

Rg. 91 illi|^tiates a section of a vertical spin^e windir. 




PB0CB8SES STSBBBQFKNT TO SPINNING, 165 

• • 

Ifiij^roved Upright Spiiuile Wiwlini Fravtes. 

Dol)f{on & Barlow.)t 

For winding yarn frdhi ring fi-amo I)oI)bniB, cops, or ring doubl6r 
bobbins, on to warping ix)i)bius. * 

Tho spindles are oft the self-contained mhbeth pi iiiciplo, placed 
in double raws on each sicle of th(^ machine, and drivcm by a 5 in. 
tin raller ; polished steel guide jilates or adjustable j'arn cli;arer 
"uides arc applied witlf T-i’cgulating screw s^to each spindle fitted' 
M wood liftingimil, brushes for cleaning the yam, Fif is also fitted 
with improved mangle wh(*el liftiijp motion, which mi* Ites a superior 
•bobbin fcr waiiiing. The firm also apjily a travelliag ajiron for carry- 
ing away tho e^ty ring liobbiiis to the end of the machine, and 
dediveripg them into a skip. This saves' time, and also pvevents 
breakages. An arningenient is applied so that the tension of the 
agron can l)e adjusitid by means of regulating screws. A ^latent 
tailoring motion is aiijilied when it is required to win J on to bottle- 
shaped H^de-flanged liohbins. The bobbin boxes are made of well- 
seasoned and selected timber. The creels ara arranged for*sk^wer8» 
when winding fram cops, split w’ood bushes when ffinding off top 
of ring frame bolibins, or revolving spindles wneu winding ofl^the 
side of ring frame bobbins or ring doul)l(*r bobbins. 

Virn Wi)iden^ 

The writer has had a good deal of ex]|!t‘rience with the solid cop 
•winder such as shown in Fig. 54 oi Jiint ediuiofl. Cases now exist 
in wlftich solid coiw of coarse yarn are made to unwind from Ihe 
co^^ose. It is capable of making solid cops thabwill weave off to 
the limit, but if the yai-n is too soft in nature, either from low twist 
or low class of material, thei^ will naturally be breakages No 
shuttle tongue it used and the yirn withdn^wn from tho base end 
of the co^. Tlie lids for holding these cops in the shuttk may be 
either of metal as supplied bj^be maker or may be of broad 

elastic, the writer a^epperienoe being in favoA of the elastic if the 
two hooked onds are propegly ftiade. the spindles and solid cops 
^re too hea^^ fo»<ffdinary spindle band driving. ^ 

Spinndh, weavers, or #yinders, accustemed only to mule spun 
oops s/b astounded when they find how retf^ily ^hese solid quick 
traverse cops will straighten o^ oif ready. You may break such 
a cop Inyhow and |ny where and it will immediartel]^ “ ready, the 
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secret consisting in the quick winding traverse. It if quite possible 
to have only one r^und of bump yam about 80 yds^^r os. in one 
down or one up traverse ; naturally, the crossi&ga of yarn are thus 
i&ade very acute and th^is prevents interlocking of the threads. 

A cam or eccentric traverse is given and the wheel gear may be 
altered to give the proportionate late of traverse, land the writer’s ex- 
perience is that sometimes this ipay be reflated or altered with ad- 
vantage. The spindles automatically are forced up b^ the continual 
* bulding of the cop diameter on the cone jfHnoiple, and a point is 
finally reaclsll by which a spindle is pushed outside ^ts driving slOir. 
It is easy to «horteif the traverse by a slotted finger. The heighj of 
the sweep or traverse in relation to the cone cup is adjustable and 
it will pay to give this feature skilful attention. 

Some Clothe which use Yarns fnmi Cotton Waste* 

• 

Ckanintj Cloths. — Jjancashire and Yorkshire textile mills— 
especially fos spinning— have most of the machinery cleaning done 
by sponge cloths or wipers which will re-wash several tynes over. 
,The extraction of the oil helps to pay for the washing, which, pre- 
war 'was donq^at the rate of about 2s. 6d. per gross, fetched and de- 
liveyred, but at the time of writing the price has become much higher, 
^and would be still higher only for the good price just now obtained 
for recovered oil, which is always the property of the washer. The 
processes of oil recovery by washing, sieving, tank standing, with 
or without chemical aids^&re of such a nature thai it does not pay 
even a large mill t^ wash its own cloths. More usually, the clotl^ 
witfhing firms also spin the yarns and weave the cloths. 

For re-washing, cloths are best of plain ^ew/e, with very jiktle 
difference in counts between warp and weft, and these counts from 
66 to 120 yds. per ounce. The cloths and oil are boiled by steam 
^ injwtion. • « f 

Soft Sponge Clothe, — ^These m^ have a very thirk fwpfold weft 
and the ^wist may be 15’s to 20’b ^r so and operated upon the 
gauze or Leno principle, involvhig a somewhat costly and compli- 
cated addition to the meohanUm of theiP.oom? • 

The Lano weave gives the requisit^firmnes^and B|rengtki to aa» 
open fabric; Tbe Leno weave is of a light open*teztup9 in which 
warp threads ar^ twisted partly round elch otUbr. Speoiajly con- 
structed healds or “ doups” are used for the purpose. Thfi prin- 
ciple is often applied to the production of light fanoi« sy eh as 
blouses. 
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iJ^.-aSometimes low oouqjte coLton ^rn » are used m a plain 
woven fabric^ ^ving 1 thread coarse, 1 thread fine, a coarse pick, 
Ahe 0 (^rse wai^^n* lifted above^the coarse pidi so as to liioduoe 
prominent ti-ansverso rihp of a well-definedlcharacter. • 

Condenser weft is largely employed in sheetings as 
woven in Bolton and elsewhere. Widths may be 70 in.lio well over 
100 in. The condenser yai'jw may be .used either in the grey or 
bleached state as required. * 

Woven ei Aer plaiiiior twill,* the two and two ivill being in u^. - 
•• Shirtiys.-^jondiHiHev yarns fkiv. often ufied in tbirtings, to 
counts being finer than for sheetings. 

» •a sq{t fool i| given to to fahfic when good ^oud'enser weft is 
used of 6*8 to 10‘8 counts. • 

The Oxfoi-d Siirting may liavo a ground weave with two ends 
.fhaheald, and 1 pick of coarse weft in a shed. * 

Qh lit iiufH.— There are various styles of quiltings such as patent 
sibin, Marseilles, toilet, iVlhambi’a, honeycomb, tapesWy. 

Boltojj|«ia a great centre for quilting weaving— -probably to 
.greatest centre in existence— and a great deal of condenses yarn is 
used as wefts for these quiltings, the counts vaiying|from abott IJ 
•cotton to 10 8 cotton, quite a lot of the very low count yarn b^ing 
used In quilts. • 

Condenser weft is well suited for the warm heavy character re-* 
quired in quiltings, and by using coloured varns and the JTacquard 
shedding motion, large designs and v^y fancy •fleets may be 
•readily obtained. ^ 

The patent satin quilt origiiiabe^ in Bolton and has obtain^ a 
stv«g hold on the*tr|de. 

It obtains a smooth raisod figure of coars^ Veft, and a fine 
warp, upon a smooth even ground of fine weft and coarse warp, the 
latter warp being controlled fi8m the Jacquard, and the former by 
a 4 shaft iieakl arrangement, usuaRy placed at the side of to* 
•loomi 

Wadding wefi is intixiduoed into various ^nds of more or less 
■fancy qloth in oruct S> produc^an embessed or raised effect. 

BaUwaymCaij^e ClotA, Travelling’ Rugs. — A large amount 
jpf condenipr cotton yarn finds its way i])|top travelling rugs, which 
are usually produced from very differently qploui^pd yarns. Yarns 
•of low counts but harsher nature tltpn above may be used in pro- 
*dnoin^ dcjjhs for railway oarripges, or Beatings of^ohairB. 
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Table-Clotiu . — Quite a lot of c^deuaer cotton y^m* forms part 
of many kindfs of table-cloth. , I * 

Towels appear* to absorb mgre and moreV){^oondenser«cotton 
3 (arn, owing to the abadrbent nature of th% yam and> the extremely 
high prio(> of linen yuAnn. 

Peraonffl towels need to be softer than pot towels. 

Both Terry and houeyeoinl) towtds n*iay use uoarse cotton weft. 
hlMimUittes.- -Those absorb a large quantity of cotton condenser 
» y^rna, the full nature of such yams gi\ing«the warfn, soft feeling 
which makqfaflannelettcK ftiei full and soft after thevstyle of woof* 
Plannelette majj almost Ije desciil)ed as imitation wool. 

The w(ol feeling is enhanced by “mising” thoi cloth aDnsidei- 
ahiy. 

Cretonw. — Ci-otoune cloths may often he distinguished, by vei^ 
fancy printing elTects jiroduccd on the cloth. These fancy piiiit* 
ings are suitable for hangings and drajHTies. For the weft low 
counts j'aru ef both the condenser and the pnqMiration styles may 
be used. The fulness of quiltings and flannelettes is not Rr essential 
,and the- waste weft for cretonne fabrics is often irregular. The 
weave may be^oatineal, twill, plain, or even satin. 

JuoUon Blaiikek , — Ootton blankets are used to a large and grow- 
ling extent, and invariably require condenser weft liecause of the 
veiy, full, soft, fetd and appearance given to the cloth l|,v such 
weft. They are woven airy width required, and afterwards treated 
to a generousvraising ppicf^ss to bring out the nap as much as 
possible. , 

«They are not subjected to fancy weave effects the saqie as 
quiltings, nor to fancy printing clfects the same hs cretonnes. *• r 
There is perhsps even a closer connexion in the cotton waste 
trade than in ordinary cotton between 'the spinner, manufacturer, 
blracher, dyer and finisher, and thil needs enoourtfgeinefit. 

If any new cottoif is considered for mixing with cotton waste 
it is usu^y Indian as this country ifves the bulk of the shortest 
cotton staples. Muqh Indfkn cotton will pa^ with its dirt freely. 

Mr. Porritt quotes theolnd^an ,Tradb Comftiissioner as, stating 
that out of a total Indian crop o! i,di0,000 bal^ o£«400 lb. eacH 
the staple: — « • , 

} to 4 in. is about 370*000 bates, 
itof „ „ .R 600,000 „ 

jU>i „• „ %200,000 .. 
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lie coiifinu{;H : — 

“ All of tllj^ laKt iK infixed aud a lai^go proiiortioi) of it would 
nin from to ^ ig. tftakin^ a totaUof 2,170,(KJ0 lialea. 

“ Before the war (If^niaiiY t{K)k ahoiit^ J of the total liidiaa 
exports of cotton, whilst the L'liiUid Kint^dorfl took less than of 
what fierinany did : thir bulk of tly: cotton sent to Germany w'ould 
)>o of the shoiler jitaples. 

“ Tlio coiideiiser tiniles for counts 4’s and above, are fitted with 
i> treble s])iud 1 ^ speed ift order to give, increased pitnluction ai»d 
^ sRperor qiialityK>f yar n. The lii-st s^rciKl of tte spinffles is about 
1800 nwolutions ])er minute for 18 in. of the drtw.the.tj the secoud 
ffj^od iiiacceleraAed to 2700 revohihonsuutil the carriage is nearly 
at full stretch, and tin* third speed is about 5000 for twisting up. 

Wljen spiuinng 5 ’s to 6 ’s the ciirriagi^ will make about 4 -^ 
^•IrawB per ininuUj, for 7 ’k to S’s just under 4 draws. , 

Where coloured yams are rcMjuired the common practice is to 
dye in the i*aw material. I have se.en on the Gontifie.nt several 
i'«x)lourH Inriflg trerated in the canlmoni at the same time, and the 
adoption of the automatic feeder to cai’ding engines londu ij^self « 
to this arrangement. 

With referenc 4 >. to the weaving of the OanneletteK, shawls and 
blankets, they ai'e mostly plain woven, but there £ 6*0 some woven j 
on dacqpai'd looms to get the figuind patterns. Several cloths^ire 
double woven which throws up the weft, sc^that the raising machines 
can act theii'ou to the fullest advantage.” . 

JSotmff Yaim. 

iipparcnuy inis name occasionally applied to Bo&ie cotton waste 
yarns ha^l)een obtained from the wool tj'ade, an^ appears to hav^ 
been more specially applied to uhort wool yaims. It has beeif said • 
that its ver^lir*^ origination ^vas•fro^* “ Botany Bay ”, The term 
is sometimes applitnl to mixtur^ of short wool and short cotton or 
cotton waste spun on the condenses By%t«m. 
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Wool ‘WoBks, 

Therp is gre&t variation in these wasles but a obtton wa^tte man 
is better for having a* alight idea of aom^ of them. 

NoU.-^l!h\& is tihe term generally applied to the short wool 
fibres extracted in the worsted combing. operation. Chiefly of a 
white colour, of ^ in. or more in length, it is like cotton comber 
waste of good value, and may be used for ahawla and blending 
materials for worateda of variona qnalitieb. 

Mungo r— A term aiiecially applied to certain wcjI wastes suoaaa 
obtained fipm havi worsted cloth raga and clippings. 

Extract . — ^li'naBibly obtained from wool and -jotton union dis- 
carded fabrics oi* rags. 

Shoddy . — A toim sometimea applied to *‘]Sump’' ^'arna from 
cotton waa^, such as for oounta 65 to 110 yda. per ounce. Used 
in wool districts for such wastes as obtained from hosieries, ^ft 
woollen flannels, and possibly flannelettes. 

Messrs. Piatt Bros, give the following table : — 

Great Britain. 


Vear. 

SpindleH 

in 

Opention. 

Operativeti 

ai> t(i Aud 

including 

Bpinniag, 

not 

molndiug 

IVining, 

Dounling, 

Becling, 

Winding, 

etc. 

Oiwra- 

Utoh 

Btrindles, 

not 

hiulnding 

Donbling. 

Hours 

Avenge 

Wages 

Proiluctiou 

pur 

Spindle 

t 

YsmSpun. 

j 

1880 

^0,000,000 

90,000 

9 

1 

09. 

Il8.6d. 

91-6 Iba. 

216,800,000 Ifaa 

1860 

90000)000 

190,000 

1 

1 4 


14a. 01 

80-8,, J 

910,000,000 ,, 



1894 

45,db0.000 

185,000 

3 

n , 


19a. Od. 

82-5 „ 

1,466DOO,000 

1901 

48,000,000 

140, oao 

2<9 

66i 

90b. Odi 

88*8 „ 

1,600,000^)00 „ 

1906 

68d)00,000 

990,000* 

- 9-9 ' 

68* 

<!aB.0d. 

89*6 „ 

9.106,000,000 „ 


'* The fignTW in this instuoe include Doubling as wdL 

1 } • 


The production per spindly, of SS’s twist has increased as 
follows : — ^ ' 
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ft • 

18^6, ^ hanks, mule, in a week of 60* houw. 

1886.*^ jnule, .. 561 „ 

1893,31*. •„ mule. • 66i* „ 

1893.44 „ •dug. „ *56i „ 

1915, 31 mule. „ S5i 

1915. 44 „ • ring, • „ . 55^ „ 

In 1780 the weight of ooliton imjgurted* was about 3,870,000 lb. 
the value of 1 Ih. ot No. 42 ’b counts of jrarn being 10s. lid., and 
of IOO’h counts ^s. • * ^ •• 

*lh 1013 the weight of cotton imported was 2, 174, 299, *^00 lb. and 
the value oi' the cotton yarn jiroduced in Great Britain was ap- 
pifkxiuiatcly £110,900,000. with very low prices per 4b. 

The value of 1 |b. of No. 42*8 counts of yarn was 1 Id., and of 
iOO’s coni)|;s 2 h. Id.; whilst the total number of spinning spindles 
, about 57,000,000. « 

^riting in August, 1920, the above hgures in wages, hours, and 
productions contiast strongly with up-to-date condition# resulting 
i.'iore or leHSprinm the war.^ 

Hours ofTicially reduced to 48, wages increased for equal hoqjps 
in pre-war up to a vastly higher level than the pre-vfcr standard 
so that wages are more than doubled and hours are shortened. 
Increased cost of living discounts most of this increase in wages. 

• Official Examination Qtmlions and Antwers. 

* Hereafter is giv«m a selection of examinativ. .i ques^ns dealing 
with cotton, cotton waste, machinery and prokiesses either belonging 
exdusively to the treatment of cotton waste, or common to ordinary 
cotton nulls and cotton waste mills. 

Adswers are given the present vnriter and aldhg with some 
of the ausw^, inference may be made to illustratiohs and descrip- * 
tions previously given in this treatise. 

Q. You art r^uired to product slul^ings actable for spinning 
wasiie yams for 2's, 6’^ or lO’s counts. What kind of 
waste would you use, arm what ar^ngement of machinery 
would you adcjplifor tyiy one of th| abovS counts? 

A. WiAte preparing and 8ginifing*maohiuery varies consider- 
ably, but the folTowiflg*BystemB would give reaf^nable^results : — 

^or 2'B^ootint8 wo might use scutcher dloppingi, card fly and 
strips, clearer laps and sweepings ; not much pf tfie best sorts. • 
•First of all an Oldham willow mijht lib used, or else a Grighton 

iln Oot, IBflbroottan wagss had inenaaod by 215 per cant m pn-vnx lites 
per hour in Lanoa^ire. 
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opener, folFowcd by a single header lap forming soutciier fitted with 
Hopper feeder.^ Bi-eaker card on tha roller an^diearer principle, 
oonhocted by a Hcotch feetl Ur the single rdilev and clears finisher 
card. This latter may l)e on eithev ^ihe ring doiTer or the tape 
[K)ndens^r principlit. The long cond'mser bobbins could ho taken 
direct to either the cop spinnkig fn^me or the condenser mule. 

For O’s we might use a good deal of haid wastti, such as co]> 
bottoms, with card stnps and, clearer waste. To treat the co]) 
bottoms it would J)e advisable U) use a haid waste machinci with 
picker cj’lmdei's, using from three* to six cylinilns, the soft V'&sUs 
being treated at iirst as per No. 1. Sciitchtir as per No. 1. (lards 
as per No. IV unless we might prefer to use the Dei by doubler 
insU'Ad of the Scotch feeiler, in which case the breaker canl 
would be fitted with a coiler 'and can delivery, while the linijher 
card wouH he fitted with a lap feixl ariangement. The condeRUfi 
mule would probably be the next machine after the tinisher t^id. 

For the lO’s counts haid waste and comlier waste might be 
used as the raw matenal, with preliminai'y treatment, as specified 
in Nos. 1 and 2. Possibly some bobbin wasU*, or new cotton. 

For suc*n line counts either the tape condenser or the slubhing 
Yrame principle could be adopted. In the latter case we might use the 
Derby doubler between breaker aud finisher cards, and the finishei*, 
daixlrwould be fitted with four or six card cans instead of the con- 
denser. The cans of .sliver or slabbing woul4 be taken now direc.. 
to a slubliing frame ftiited with three lines of small diameter draft 
rollers. The bobbins from the slabbing frame would then be taken 
direct to the creel of the mule or to a specially adopted ring 
spinning frame fitUxl with drawing rollers. It will be noticed that 
this No. 3 systom is a cross between the proper system of cotton 
spinning and the proper con, denser system of waste spinning. 
No. 3 is termed the " preparatipn system,” and may give a stronger 
yarn« and cheaper, but does not give as round, ftill, and good- 
looking yarn as a well-pvop^red lK)ndensor yarn. 

Q. Give a £u(l description, with sketches, of the apparatus you 
would use, and of the touif^ you would follow in making a 
test for the amount of moisture in a ^livhry of oottozf.' *■ 

A. The ^ of {esting ovens for J;he somewhat ^uiok testing of 
the moisturef'fronf small samples of the bulk has increased during 
the last few years, but in the gj^eat majority of cotton spinning mills 
sqoh appeuntUB is yet entirely absent, and^relianci^is placed upon 
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long established goethods, in which no ap))aratiis'' 'bateirer is used. 
In such cases is ^uir^ to test for moistui'c, a good quality of 
cotton M taken — ppssflily 100 lb. 04 ‘ so — aud ex^stxl fo^ several 
hours in a \ery warm polition, oi it may 3t> sometimes simpl) 
spread out in a thin layer on one of the onliilhiy mill floors, th(« 
pei-ceiitage of moisture being ^doteivniiiod by weighing befoi’e and 
after f^xposuif. Special ovens heate<| by f^as, steam, or ulectncitx 
are used to a fairly large extent in one plaoe or another for testing 
the moisture in cotton or feottoii j-arn. In a familiar example thfr 
ovdirf is Ir. ated by gas, tlie lieat fioiti which passes tRsough the 
naiTow cliainber which surrounds the loal oventinsidc .which the 
cotton is iibiiced, so that the cotton may not he scorohod hy actual 
contact with the dh'ectlv-heated |K>rtiouK of the oven. A pair of 
tiii^'-adjupted scalfts is mounted upon the oven, with the weights 
^tside aud the cotton pan inside thci oven, so that the material is 
^weig|ied while actually iiisidt; the oven, both before aud after ex- 
poKiiie to the beat. Only small samples of the cotton or yam are 
t<]^(m — say >\o 2 Ih. -with exposures x’aiyiug from HO to 90 min. at 
a temperatum of possibly 220 to 2«i0*. 

Q. How are the qualities of American aud Kgj^tian cotton 
graded ? How arc the standards fixed fi’Qpi year to year, 
and hmv does grade affect ])rice ? * 

A. T^e leading grades of American cotton am : Ordinaiy,. 
•>[jood Ordinary (G.O.), Ix)w Middling Middling (M.), Gk)od 

Middling (G.M.), Middling Fair (M.F.). Thrse are subdivided into 
half and quai-ter guides hy the prefixes,** Strict,” “ Kully,” ** Ilarely 
Thus, fjr ordinary, '* Strict ” ordirnwy equals I grade higher^ 
“Ful^’ onlinaiy i grade higher, “Barely” good [Orj^mary grade 
alx)ve oi-diuaiy. The Kg^qitian names are slightly ^dififerent, thus 
Middling, Middling Fair, Fair, Oood Fair. Fully Good Fair, Gpod 
Fine, Extra Fjpe. • In the alwve fijts the lowest grades are quoted 
first and so on j)ix%roHBivoly to thj highest graddft quoted at the end. 
Grading in the lirat instance is d^lie prioj to the baling of the cotton 
in country of growth, hyt it is afterw*ari* "done Livei'poo], aud 
xMch yearjstandai-d s .'.nples ^e cd)tained •accoi-ding to tlio general 
•stiCbdard of the^yeajj’tsoropH, and are fixed and kept by the Cotton 
Afifxsiation. aGrade refers eBj)ecially to the iippearute and cleanli- 
ness of th^ cotton as distinct from length of fibre, anl naturally the 
better grades command the higher|prie®8, other*ttiings being equal. 
It is a cofimqp f nw for the term ** gi-ade ” to be takei^as applyii^ to 
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all the properties of cotton, including also the lenjjfth of fibre, but it 
is important to Remember that these t^ arc^ qujt^i&stinct. 

What is the method usnally followed Sn *makiug a purchase 
of cotton ? ivhat amount doeoW cost of making the pur- 
chase add to the cost of the cotton ? 

A. There are various systems mere ordess followed in purohas- 
ing cotton, such as buying ‘..spoi ” cotton, “ C.I.F." cotton, and 
“ Futures " cotton. The questiep] asks for the u^al method, and 
the more usual meifhod of purohasing cotton for actual use consists 
in buying %pot cotton. A manager before going down to Liverpool 
would probably hsf^e notified his visit toat least one “ buying broker." 
who would afi'ange fo; some of the “selling brokers^ to have 
samples at the first broker’s offices ready for selqH^ion. In a general 
way it is of course assumed that the brokers have sufficit^nt kn/^w- 
ledge of thtf spinners* requirements to have only more or less sifif** 
able samples on hand. It is a fundamental principle that cotton, 
neither mdeh too had nor too good for the purpose, is selected. 
Length, strength, and uniformity of fibre aro judged by pulliifg 
samples between finger and thumb. Examination and shaking 
may disclosd'an idea of cleanliness, while colour, of course, is ob- 
s^able. Beyond the travelling expenses, actual purchasing adds 
little to the cost, the chief item being ^ per cent, commission paid 
by^the. spinners to the buying broker. If payment is negl^icted lie- 
yond the ten days' gracq. then 6 per cent, per annum interest may 
lie added to the cost for excess days. In the case of Egyptian 
cotton deductions from the cost in favour of the spinner may'be 
made for discount and turning the scales in weighing, if so arranged. 

Q. Give aiiull description of the different arrangemeiitb for 
feeding <she cotton to waste cards, and give a roagh sketch 
showing the position of tj^e fibres in each case. 

A, This answer must 1^ divided into two chief {larts : (1) the 
feed of, the breaker card ; (2) the feed of the finisher cafd for cotton 
waste. There are alterna/jivq mkdiods in 'each case. (1) The 
breaker card receives the cotton from the bl^swroom, and it is a very 
common practice to place twb full width laps from the scutcher on 
a feed lattice at'the card so as to obtain mo)'o«uni^rm work from 
the card, ^i^mes loose cotton from the ^lowrooiil is carefn^y 
jspread upon the feed lattice of the breaker card, while a V'iU moro 
modern practice to*some exk^nt pdopted is to place the loose cotton 
into, a Hopperifeeder attached to the card. ^2) Comw^ ubw to the- 
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finisher, we*hav the Sootoh feed: method, the four 'apainethod, and 
the lattice feed^. the Scotch feed and Scotch roper system the 

cotton ^aste is dslii%rod from tha breaker card* in the Jorm of a 
condensed ribbon, possiBl^ 4 in. wide, Kvhich is drawn up« 
wards, run from breaker to finisher either sidfiways or forwards as 
required, and is then spread by travelling rollers across the feed 
lattice of the finisher. In ^is metly3d tKe fibres are turned round 
at right angles to their previous position, and ai'e very much crossed 
one ^ith another. The lattice feeder is also a contiguous transit 
f^^ breaker to^inishor in which very much wider ribliBns or sheets 
of cotton waste are formed, and arc then spniad acress the feed 
&ttice ofsbhe finisher, the work beidg done in such a manner that 
the fibres are kep^in sairic order as they leave the breaker. 

For finer hounts of waste spun yarns the Derby doubler is 
•5ten preferred, and in this case the cotton from thp breaker is 
fofjpied into the well-known slivers which are converted into laps 
half-width of the ciud at the Derby doubler. Afterwa^s two pairs 
these lafm are fed to the finisher, arranged end to end as if ^eie 
were only two laps. Cases exist in which two full width laps^are 
used iiistead of four half-width laps. 

Q. What kinds of waste made in the blowing-rooms and card- 
* ixionls are generally I'cturned to the mixtngs, and what , 
• will be the olfcct on the working of the machine!^ if vi 
exoessivq amount of waste is puj in th» mixing? 

A. hap (uids, sliver and bobbin waate are thU most usual 
Ifinds of waste! returned to the ipixing:, the •latter being now 
usually passed through a roving waste oprn(!r before going baek 
to mixing. Sdnittimes comber waste and cigin strippings of 
a superior cotton ai'e cleaned and returned to*the mixings fqjr 
lower classes and counts of yarn. • 

The u^g)f ifb excessive araqunt of waste is conducive to lap , 
licking, rotler l&kiiig, breakage of slivers at clhid and draw frame, 
excessive breakage of ends at idle and spinning machines, 

and finally weak, irn’gular yarn. Kxtra twisk must be put in at 
the flyfromes and kpinnin^ machines, •accompanied by reduced 
phiduction al!d g* 5 ifter cost of production. There will be excessive 
^ste losslfct the various igachines and especially ^he earlier ones. 
The proportionate degree of these evils will depead upon the pro- 
portion and quality of the was^, the fineneSs of the counts, and 
the cleknliBesB and suitability of the waste for the kinds of yam 
ng^pua. • 
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Q. AnKumin^ you are wra]i)iiiig the sliver from tk caifl and find 
wide variations in the same can,^h(nx^woi^d you look for 
» tlm cause, and what woidd you do to refoove tlie varidtions ? 
A. In such oases i{ is ver\ often the hip that is faulty, and we 
mi^'ht first^diroct ou^ attention to this jioint. As a rule, the fault 
in the lap would Ix) fairly afipair-mt, hut ntfiireiictt could easily b(' 
made to the wnif»hinf?K of 'full ^cutcher laps usually written down 
in the bloMTOoni. If these aj))K4ired sufiicientl\ correct a personal 
cksck might he ke])t for a time u)ion thetl^> weighings. It w'ould. 
however, l)«*(|iiite ]X)ssihle in the case undei- dist.ussion for M‘ 
weight of a full laj)^ Ix) coritjct and yet short lengtlis of the laj) to 
l)e quite variahler. and a lap could Imi nni-oileil, (>xaniined, And two* 
yard lengths carefully broken oil* and weigheth These coming 
out erratically, we should turn our attention at olice to thq.varioyK 
parts of the piano fet'd i-egulating motion, and see that the cone l)elt> 
w'as sufficiently tight, the. various rods and levels clean, fi-ee, apd 
properly adjusted. Such w'ork might he carried out both for 
scutchers and openei's, and in connexion with the latter 'die various' 
r meclmnisms and actions of the hopper feeder could Ixi carefully 
examined. Alt' the Gat'd itself a check could lie )>laced on the 
stri|)ping, gi'inding, Siftting, and condition of the princifwl organs 
, and likely detaris. * 

Q. What i-easons can you give for the adofition of the djsh feed 
plate on a caixl iy place of the tw'o-mller fifed ? What are 
the fAults which, may arise if a badly designed plate is 
used ? •» , • 

r« A. With the two-roller feed it was difficult to get suffiyienth 
near setting of fhe striking point of the taher-in to the gri^ng 
ppint of the feed fillers in oi’der to get the bi'st i-csults from most 
of th^ cottons used. Moreover, it was not feasible to vaiy the dis- 
, tance of this striking point from^fie feed grip, in^ii'dqv'iio suit the 
distance to the length of Hlire lieiog used. By adopting the feed 
plate and the one supor))Ose^ feed VH^r these disadvantages are 
quite overcome. T^e face of the feed plate ynd the distance of the 
striking point are maile shdrt for Ii«liay*cottoii, longer for AEierican, 
and still longer for the finer stapled cottons, st/ Hut Ve have hei^> 
introduced p'fUAically 'the same principle as obtains w connexion 
with the diameters ami adjustments of draft rollers. If the plates 
were badly designed 'or not svhed^ the cotton and work required, 
there might be, .cut and broken fibre, or fibre dropping dway as 
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wastio, or insuflScieiit cleaning of'the coltioM or '^^'ular striking off 
by the taker«i^ te^th nyon the cotton or iibre'> not sufficiently 
combed out, just ^cmnling to the imi-ticular Fault occurring 4n the 
plates. • , • • 

On the cotton waste card it is more usuaMV the casc^to employ 
foed-i’ollers covered with inserted ^w-tooth wire in order to get a 
better grip on the hbi-cH. *6rdinarv coftou caitlH do not use the 
insertcid wire. 

Q. .\s8imiiffg it is nScc'SKarv that the ))roduction of acardJbe 
iiicreaseil from 500 to 030 lb. |k‘ 1 ' week, which A the follow- 
ing methods would you adopt? 

(<() Make a heavier scutcher lit]) and incretfcss the draft of a 
card. ^ 

(/t) I^eep the ?sauie weight of scutcher la)> and increase' the 
Hpiied of the card. 

^(livo full reasons for yoin- answers, 

A. Unless there wei'e some special reasou to thee coutraiy it 
i^vould be h^ter to arlopt a modiKcatioii of (/>), and simply speed up 
the* feed and delivery parts of the caitl by putting on a* larger 
barrow cliange wheel or doffei- dri\ing w'heel in the%^roportion of 
500 to 660. This is thc! raoi’c usual and convenient method* of 
increasing the pi-oduction, and does not alter the H]iheds of cylinder 
ffats an{) licker-in. If (5) is to be taken as increasing the^sjaiedR 
of all paits of thejaanl equally by applying HniH”er cylinder pulleys 
or a larger to]) drum, then as a nile thii^would bo^referable to 
the (a) method. , * 

A*\]]uming that the draft as per method (a) were increased in 
the lAne ratio as tM) weight per yai^ of la]), then n^pthod (a) would 
not meetAhe case at all, since we should l)e simply using a thickqj 
but slower feed of cotton, the latter oountei-acting the forn^pr as 
regards pr^otitn. ^ 

Q, Assuming a mill to be using 8fb,000 Ihf of cotton per week, 
how much of this will sold |s waste ? Give the Siffereut 
classes and piobable prices of eadb. • 

A. JJatumlly, thft J)tal ^^rceetage of Vaste made at any particu- 
HCt mill will vary f|OW that made at another, even on similar work, 
and so al8(^ will the waste made at any, dhe muchine. An ap- 
twroximately correct average total for fair America«! cotton may be 
about lo per cent, divided oi^ snpiwhat 'as follows : Openw 
4 per (Ant, f ^t scutcher 1| per Mnt, seoond scutoj^er IJ per-cent, 
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card 4^ per <sent, draw frames 1 ‘per cent, dyframe per cent, 
and spinning 2 per cent. 

A» regards classes, the beater droppings flx)ni the openers and 
^umtehers are of very^little value as a.i1lle, and the same remark 
applies to^ dust an& dirt from inside the cages and dust flues. 
Coming to the card, a very different ^tate of things obtains since 
both strips and fly make good psahle waste and form a good pro- 
portion of the usual saleable cotton waste. Worth substantially 
hr^f the price of the raw cotton, many firfhs have &gun to use up 
their own allippings, and pass the same through a ^cially adajfldd 
comber. Sliver waste and lap ends from the card may be siqipK 
put in the mixing or in th^ Hopper feeder without further Attention 
From the frames the bobbin waste is the best, c^manding a good 
proportion of full cost of mw cotton per lb., many lirms now pasBij^ 
their bobbin ^waste through a special roving waste opener, and thei 
using this waste with the raw cotton. It is clean and long in (he 
fibre. Holl€r laps, clearer waste, and waste from picking rollers are 
poorer of the sorts, and rank more on a value pai* with thiLt from thef' 
caring engine. Hard waste fiom mules and ring frames, although 
the most codUy to the producer or spinner, is yet of much less 
value to the waste purchaser, because of the difficulty of breaking 
it up and reducing back to the loose fibrous condition without 
much injury to the fibre. Worst sweepings, blowroom dippings, 
and cleaning or oily wapte are among the wor^t sorts of waste. 
As regards aifiount of waste sold this will vary greatly according to 
the amount used •over again ^ the same mill ; also it must bb 
remembered that the bulk of the loss in the blowioom is practi- 
cally dead los8.t Moisture loss is also, of oow^, dead loss. * § 

« Q. How wouid you remove the following faults in« scutcher 
• laps: (1) Variations in total weight; (2) variations in 
' weight per yard ; (31 varjations in the tllickp.dkB at inter- 
nals? 

A. ^ere is a close rela^ionshi^between these three specified 
kinds of variation, inasmuch as all three might sometimes more or 
less result from certaii^ s{)ecific oansflit. Imjjerfeot and irregular 
action of the full lap knock off motion would five ^he (a) varifT- 
tion without ndbessarflytgiving the otl^r two^ and if laps showcij 
equal weights im twosyard lengths, but unequal in totaP^eights, 
point might receive attentioi^ Apart from this the whole of 
the feeding of t^ie cotton might be too thick or too tlfn, dbd give 
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an equal shddt of cotton, but* a wrong total weif'hl A re-adjust- 
ment of g^rew of the piano motion would often meet 

a oa4e of this natdre, but it would be well to note if the taps are 
ooniing up wrong frozn*the opener in this Aspect, (b) In oaHes^f 
unequal weights pei- yard it would be necessary first ^to note that 
the hack laps are suflfcienljy jcoirect in this lespect, and this being 
so it is highly probable the f^ult would lie in the piano feed 
regulator. A nicely tensioned^ and properly biting cone belt is the 
, first essential^ and thefl the bowl box must ^be kepu clean and*the* 
‘ifivers nicely %djustcd. In many machines the biwl box is, of 
cqprse, now dispensed with, and the parts theA need little attention 
as regl&rds cleaning. Nos. 2 and 3. defects 'are closely allied. 
Careless bending of cotfion, using some damp cotton, using waste at 
jrregular intervals, lap licking, slipping of cone belt would all cause 
No. 3. 

• Q. Make a companson between a roller and clearer and a 
revolving flat card as regards its action u]Jbn the cotton, 
^hy, in your opinion, has the revolving flat card so laigely 
displaced the roller and dearer card? Now cottdh qply. • 
A. In a general way the carding action between the cylinder 
and flats in one case or the rollers in the other, is much the 
same in tliat it results in separating and cleaning the fibres of 
cotton by the wires of the accessory part bdng set dq^ todiut 
pointing opposi/e to, and having a di||[erent surface speed, from 
those of the cylinder. Dirt leaf and miltted liure ire more or less 
'tranaferre<I to the flats in one case, and t))e rollers in the other to 
lie i^terwards cleaned off. Each roller is paired with a clealter, 
which may have a surface speed of possibly 4(X)» ft. per minute as 
compaied with one of 20 or 25 ft. for the dearer, with from ligOO 
to 2000 ft. per minute for tl^e cylinder. The flats usually have 
only about»li ft) 4 in. or so per^minute. 

Each*n)ller and dearer has only a smalF amount of i{s dreum- 
ference in actual cai'ding qfntaqt %t one lime, and there is only 
space for about Bovt)| paim of rollers an^ doarers over one cylinder, 
whereas there may be 4Cr^ 14 flats m^actiial carding contact at 
one time, ^besfflfit card has a much greater carding power, 
^probably Mraighteqs thejQbres better; a Single Hat card* does as 
much^work as a double roller card ; stripping^>ff fliit stakes place qon- 
tinuously and automatically, ^dhh 1^ la&)uj‘ is wanted for flat 
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cards; aud thvRe are the chief reosonR for adopticvi the flat 
card. 

Q. liesqibe fullj- how you \w)u}d proceed* t(v erect a rMig 
frame. Make ah outline Hketch qf\he machine, and mark 
tlic Joints to Ivhich ^mHicular attention should bo paid 
dunng erection. 

A. The lirnt thing to do is to ^btain the requisiU; centre lines on 
the floor, and to mark out the exact position of the machine. 
*Th(Vie are ditTerent methods of obtaining tht) principal line which 
must he pai'aflel to the roller bc^ain. One way is ta measure oil’* 
from an existijiig and adjacent machine when such is avaiiahje. 
A common method is to di^op iwS plumb centre dota from <lie line * 
shaft, hut some distance aiMiiii, and then connect th^ cimtre marks 
witli a straight line. The main cent«* line is thon^^asily pi*cjectet’ 
at right angles^to the firat one. 

The portions of roller Ijcam should he laid along the length qf 
Ihis line in tho required and indicatiHi consecutive older, stariing at 
the gearing end. The first piece of beam may lie loosely oinnected 
Vo the^gearing end fiume anditho first spring piece* put in position ; 
afterwards the Vther pieces of roller beam, and the other spring 
pieces may be couueotod up in proper order. One oi the par* 
-tjcularly impoiiiaflt points is now to level up the roller lieam end 
to with line and blocks and the spirit level. The end^main 
gearing beam may now lie yut in, and also the beam for the ratchet 
change motion, followed li^ the top cone drum and the lifter shaft, 
and those two musttbe made to york quite freely. Another point* 
reqairiug sp(*cial care is the exact veilicality of the spring pigoos, 
and then the bott<2pi oi' spindle rail may be attaclYed to these. * # 
^Follow' up with^ihe lifter shafts, and add the connected .chains, 
t level's ^nd balance weights for these. Most of the gearing may 
pow be completed, the roller wei^^ts applied, and* th^ letting of 
roller stands checked. • * • • 

Before starting up. the foljowingyiints need particular atten- 
tion ; The spindles sj^ould ^ork Ifreely in th^ collars ; the rollers 
should lie set the proper distance, to ceufte ; the length lift 
. should be set, and the diminishing I'od set levtl jq tile middle of* 
the lift ;.the proper chaflgp wheels shoul^ be carefully wtrked out, ^ 
and then put on • the •roller traverse motion must be set*to the 
hesl advantage ; alt Sfiindles, ^«lle|8, and flyers should he sufli- 
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ciently wfcll ^Itjaned and oiled.-aud thp tone at extreme 

end. Noteitiiat the balance weiirhtKand vertiukl lift<M' racka are all 
(joittf clear av e^fi^extremity of |.he lift. * 

Q. Given, full dcHjrjption of the course you would piireue^to 
keep caidirig PllJ(ine^ ii< ^ooA wo,^kin^ condition. How 
many cards ;vould you exp(x:t fiacli ji^i'indev 'to attend to, 
and how ofttm ^oiild vou stHp, grind, and set caixls for 
Gai*ding (rt) good Anieri^n cotton, or (i) good Pjgyptian 
cotton? Flak cards and fresh cotton only. ^ 

• A. Tf. niig|;it hvt said tliat stnet and cartiful attention to cleaning, 
oihng, strij'ping, grinding, and setting are .the pnncipal jiointa 
requiiing attention in oi’der to%eep carding igigines m the host 
working condition. * > 

^ Number of^inies stripping and grinding vary with different 
Jirms within limits, hut as a general basis we might say for a good 
class of Egyptian cotton working from 430 to 470 lb. ptir week, and 
taking out a reasonable amount of waste the cylinder might be 
strippedethree times per day, and doifer two or three. Sometimes 
the cylinder is stripped four times per day, for Egyptian especially 
if the cotton be a little infenor.ior a somewhat ijj^vy wei^t be 
carded. For Ameiioan the stripping times are often much the 
samb as above, although often both cylinder and doffer are stripped 
three^ times per day with a pixxiuction of 750 Ih. or so per y^eek. 

There is probably more vai-iation in giinding times than in 
stripping, and after the introduction haruenMb and tempei'ud 
steel wire some people reduced grinding tim^ to very few. Eor 
good work, however, many linns like to give a light grinding 9 noe 
(T^wice per week, gr a heavier and longer grintjing every week or 
two. * , 

Forty cards for two men is often taken as a basis for Egyptian , 
cotton^ ^ith reasonable productions, cleanings, and accessoiy oon> 
ditiouB.* ft h often the case *that*a cardrftoiii does not divide out 
to a ti-ue proportion, and Riders arc rc(]uired to attedd to more 
cards at an agreed yaymeni extrS, per bard. ^ 

E^ch iinn or^ench c^dei; generatiy has some system for re> 
setting the«ar^,d)ut about every six nfonths may be taken as an^ 
average %>r a thorough re-setting. In ^aes of special trqpble with 
speoihb cards, special attention may be giyen tp grinding and re- 
settling, and there are some peeple* who* will give a bit e'xtra 
attelttioi^tp the doffers. 
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Q. AsBiiiniiig yo\f havS a delivM^ of 50 bales of^oofton, what 
oourso would you pursue before making a mixyig? 

A. ^fter enteridg up the requisite partionlaiiof|ue bales ik the 
pipper hoofs, the cotton might be exam^ined to see >if up to the 
sample from which purchased. Then we might decide as to 
what propoifion it should be mi^ and us^. When ready for 
using the hoops and bagging would be temoved, and the cotton 
would probably be passed through a ho]>per bale-breaker hdore 
•beiqg distributed by the mixing lattices upon the pfoper mixing. 
The iHUe-bi-e^ber bi^s the large masses of pressfgl cotton inti* 
small pieces, shakes (y^d opens the cotton in a general way, extracts 
a small portion of ^ust, and gives the cotton to tlie ipixing lattices. 

* To facilitate a proper mixing the cotton bales ma> be placed around 
the ho^r, and portions taken from each l)ale i£successi(^n. It 
need hardly bo remarked that the l)ale-breakej‘ is the one machine 
through whicli the cotton passes at the spinning mill before th| 
stack mixing if; built up. 

Q. Give a clear explanation of the difference lietween Viid and 
soft waste, and say for what purpose each is used. 

A.* Hard wi^te consists of waste into which the final spinning 
twisty has been put, and includes cop bottom waste, spinners' hand 
^te, weavers, winders, warpers, and reelers’ waste, poeSibly 
waste from the doubling frame, and thrums from the slasher lyiaing 
frame. Iholuded also may be cleaning waste obtained from pulling 
bad oops. Hard waste is |^nerally used up in waste spinning mills 
for the spinning of, very low counts of condenser yarns, possibly 
2’s,^’8, 6’s, or so on. It is passed through a cop bottom mao)}ine 
with from three ^ six or more cylinder's of spesial oonstnictibi, 
which reduces the v^te to a very loose, fluffy condition, afte; which 
it may be made into laps at the scutcher. The roller and clearer 
card is used, the cotton being passfld through both brewer and 
jnisher cards. The cofidenser'boblSinB from the fini^er are taken 
to the waste spinuing mule. 

^ft waste may include silef wkste ak crow waste, clearer waste, 
strips and fly from the card, slive^ wafte and "lap ends, Ijobbin 
^waste, roller lap waste, a\id even the better BQrt| of asweepings. 
These w^tes are used for vastly different jmr^es. Bobbin waste 
is often well broj^en up by a special machineT and judieionsly 
used over again in the same miy* Sliver waste and lap end waste 
may ^ simply thrown again on the tnixing or in the hopper git the 
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same mill.* Cumber waste is m a class'by iM apd is largely 
used up agaiuifor lower counts o£ ordinaiy spun cotton yam. Some 
of the'aoft wasfb'^ i^ed up in waste spinning mills like hard^ste, 
but with less initial treatment. 

Q. What is the difference between the nation of a ring doffer 
condenser and, of a ta|)e condenser, as used in waste 
spinning? Give sketches. 

A. There are several methods of dividing the web or fleece of 
cotton into thetaquirod «iuinber of strands at the condenser motion 
ol a cotton was^ finisher card. There ai-o, for examp^, the “ ring 
doffer,” the steel or other tape, and suspended cutters^ or tapes of 
Harrow width l^^nging down betV'^een dolTer and cylinder. Ap- 
parently the ring dotTer still sociiros the greatest amount of 
acceptance, and die suspended tapes meet with least tavoui:. It 
•fi^gbt bo. for example, that about 30 ends or rovings were re- 
* paired to be made from one thiok web of cotton waste from the 
finisher card, and to obtain these from the ring doffer it might 
pontaih abs^t as many individnal rings of narrow wire filleting with 
a narrow ring of leather between each pair of ring filletck The 
leather strips help greatly to divide the web of cottqn into the re- 
<(uired number of parts. In the case of the tape condenser the 
operating (lortion consists of a narrow taj^ie which acts more or less 
in combination with specially constructed rollera containing groqvgs 
alternated with rings, the net result being to divid'' the cotton waste 
web into the requisite number of parts. every ca»e the rubbers 
operate on the slivers after the division has becyi made, and they 
rub the cotton strands sideways, while laking them also forward *>1 
the jroqnirod rate. • , , 

Q. Hpw would you proceed to erect a scutcjier, and to wha| 
points would you pay particular attention during erection ? 

A. Theiexaci position of tlfb machine will in many oases be 
determin^ Sy the fan hole as pre.dodsly ma^, or as fixed by the 
plan. As a beginning ihe si^ of the scutcher may be fixed up 
and coupled loosely ly the 4an8Vene*oonnjoting pieoes. The 
beater j^estals may K" eai^ oi^ seenred in exaot position on the 
coutoher^idef^ as nieviously marked at trfe machine shop. The 
base oonne^ons*of the fan and dust fluM^may be Joosely coupled 
up, and fhe fan box^ilaoef in its position at .the fpn bole exactly 
oveiJthS flue, bdt the frame should be; levelled* and squared beforo 
finishinj off the fan connexions.^ The beater ma^ now be lifted 
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into Its bearUigs, tfie machiup lov^ied up with the ^id of the spirit 
1 ev«], and possibly inoit* or less of wood j^ackings i^y be required : 
or brat of all tbo framing may levelled up(&i lyedges to bkii after- 
^vards replaced by peimanent packing., •(The beatel shaft most be 
Mit quite parallel to file line shaft or counter shaft, and then we are 
quite n'ady for marking the al)Ha^it(dy exact* position of the fan boles 
unless this has l>ecn pre\*iously doiu*. 'After cutting the fan hole, 
the fan pipes may l)e securtNl to the frame sides, and the machine 
reJevelled, scpiared, and scn'wiHl tip. Ths fan ma^ now be placed 
correctly iu^osition! and, il jMWsible, care should taken to 
vide a good;sizcd sf{p»ii*ate Hue from each machine to the dust cham- 
ber. Fan pipesuhould have vei^ rounded corners 91 - veiy grad uateb 
bends, and all parts through which the air Hows should l)e made 
thoroughly air-tight if the Ixist rosults are nsjuiwd. Next we niav 
continue the work connected with the pneumatic portion of 
machine by fixing up the cage bends, the dead-air box, the ca|^H 
themselves, «and the internal dampers of the cages whim such an^ 
used. Follow this up by attaching some of th(» lap-snd, whicl>> 
need not be a very troublesome job, as the parts are few and simple. 
altlSough hea^'. The beater bai's and bars for the dead air box may 
neget be fixed in position, followed by the feed rollei'S and the pedals 
of the regulating motion. Theq the bowl-box and its pafts, the 
rpgylating box and cone drums, and the geaiing for driving ^he, feed 
from connex cone drum. The piano motion should be set to hav(> 
the cone-belt «.t or neai' gSntre of cones when the i-cquii'ed thickness 
of cotton is placed lietwetm pedal roller and pedals. Now we af(^ 
ready for fixing up the feed-lattice. Finally we may ng up tjie. full 
lap knocking-o|f motion, set the lap racKfi and also the^bi^e 
motion, if not dpne, and have the feed clutch gearing, properly. 
Duripg the erection we should particularly take caix» to have the 
proper places air-tight, the machfhe quite level ond^^are with 
shafting, regular motion acefirately set, the knockiftg-oft motion to 
knock o)f at correct time, the beater Uie correct distance from beater 
ban and pedals, all^revolfing |jhrtB ttee and^easy in their bearings, 
and all parts properly wrtfwed u^ ^ 

Q, Assuming you are making 60,000 lib ^eight of 5-hank 
t roving»per w«e|^ with waste as given Mow, prhat weight 
of cottqji wovld you require to pat intlo the mixing ? 

' A. The peroenMge of*w|t«te at the different processes varies 
wiUi the kind^of cotton and ttie special requirements /of any 
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partioular'cas^, but wc will assuniu lihe lollo' ing loBses frdm the 
American O 4 ijoii required for 5-hank roving 

Ofiener and hoppers together 5 per cent^ over ah, seutoher 
2 per oent, card 5 per ^ent, drawings per cent, ily-frames 
percent over all. Inviaibl * loss is not reckoned in the answers 
given below:— , 

(1) Wc require 60,00011). of finishecfroviugH. 

GOOOOxIOO , , 

— iiG..*. ■ “ ^ 'roul the dra’ frames 

60,9 111 - 6^000 =. 9i3 Ih. waste at the l)(Jl>bin and flyfraines. 

(2) 60013 X 100 , * 

• ' ■ ".lu r = bl,840 lb. of sliver froiTi canhv* 

_ ifti 0 

(fl.840 -*60,1)111 = 927 lb. waste made at drawframes. 

(d) 65.094 ib. from the seiitchf^vs. 


)5,094 - 61,840 = 3254 lb. of waste from the carding engines. 
• ■ ■ “ 66,422 lb. of cotton laps from ftpener. 

66,422 - 65,094 — 1328 11). of waste made a scutchgr. 

(6) 66422 X 100 , . . . t . 

“ ()9,9J7 lb. of raw cotton to Ift l)oiight. 


6tt,917 - 60,422 » 3495 lb. of waste made atAhe openers. 

Q. What course would you follow in the blowing room*to keep 
•your laps regular in wtdghi? What will cause lap (a)*to 
he largojPin diameter at one endttbau the olber, (6) to be 
split, (c) to have ragged edges. 

A. Tile hrst consideration iu a* modern works blowing roo^n 
as rei|ardH uuifori^ity in weight of laps is to maintain all parts of 
the piano feed regulating motions in the best working conditioii)to 
and adjusted to the licst advantage. Plspecially should care be 
taken that^hc (^nc b('1t shall net be slipping, one evidence of this 
slippin^' i^iffg ^ften an extra Bl’igbti appearance of the central 
portions of the con<' drums. ^Slippage of cone belt, hoover, ia 
often due to binding of the foffi roMem, or feed lattice, or even the 
cone shafts themselt'i^. Bgwl boxes should le kept clean, and 
Qlfteu occastogul blykleadiil^ of the bowls is advantageous for 
easy working, ^th modern openers it is idvisalje to not^ that 
tSe hoppir teeder efovating lattice is picling the^cotton up uni- 
formly lhl across its width. It need Jiar^ly beiadded that constaflt 
weighinl^ of fq||l scutcher laps, Aooasional weighiD| of two yard 
• 28 
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of laf)s {LTiil ciiA'ful mixjn^of the cotton ^re* saCef^rdfl 
a^raiiiKl the work hrconiing voiy iijt^lar. (a) ^‘/Catches” of 
eottorfon tfjp iiisicJiinc suhKoron the making up of 

fc'otiu' of the holt's instill* cati-s, jui* cowinoii cauites of laps be- 
coming' com -like in*>hii]M>. Nairn ally t ho colton must he spruad 
uniformly Vcross th«‘ wititli of lalliet'. in oixler to euHure a 
uniform iliiLMii-ler oM.'ip • ** 

{h) Sphi, kip', arc ofti n tint' 1o an c\(rv.iv(‘ proportion of short 
ttUilN lihrc ht'iiiL' prcst'iil in thi'Vott,oi<« A ifooik many people 
con''iii.'i t^Jti lii| lii^iiip ui sj>l't lajs m:i\ he j||'cvcnt(‘il, or fit 
h'a‘'L ilimmishcd h^ lun m;^ nm-i oi *h»‘ air ciirrc"! passing through 
the top (‘a;:c, :y.rl In! it;K i< mai.v m.iv^hiims li,uv iht^ U-p 
ca^'c ol larpii dianuU than llw In .‘nru one In niai:\ rasrs 
a hinp'-il linaiii isallnvitl lo icsi on ihe hii# ji.- forinalion 

in Older In nialx a si ih»Ui* r and nun* s.i id lap, and IhnsMimimsli 
lap licking. * Ih.iko mot'oi: . too h(a\i);. woighted, oi cali'iijci 
rolli IS loo l^'htl_\ \\i igh'n tl. an |o*v|Pk caiecs 1 1 -pill !..] s. “ • 

p i Itcf'-etivc Imiiigs h> iht cinl-oMlu caecs. cxeccutpgly light 
Ol Ihiiuslirt'ls nl (uitioi., milni Mickmg u* ilv siiJcs of ihc Uiachine 
hctwci I hcsiij^i and cage-, nnh vi-i f« cdiiig of the coilmi, unequal 
dltl'lhllllOn of ihe fjlli tllJlfl, Me all likely CaUHes of had ScUedgoB. 
Q. WMiat a-.e the mo a common injuncs cttiiscd lo iht'collou 
lihre in the hlownig room? Mow am they uiiusod, ami 
hnw far tian ihey 1 h prexented? 

A. Cut i.orc may l^caiiHcil by ovei-fmliiig the cottou and 
liavifig the heater set too ckiso lo the ]«ilal.s, or lo the kriile- 
atfippmg rP'il, or to Ihe heak'r bars. i‘S}H'cialJy in the cuho of loug- 
fihred cotton, dr hy tunning the heater at too high a sjieud. 

Stringy lihre yiiiay he cauwjd hy Betting Iho blade Ixiater too 
far fjom the pi'ilals or fiaid rollers, or hy having ho weak a fan 
draft that the cotton reinainB too bug in the iieait ' chamber, or by 
having the Btripping mil stsi so 'far away that portiono of cotton 
are carnet rouud by the beater. ^ 

, Stringy cotton,^ bunched cotton, and cat tails may bo caused 
by portioriB of cotton sticking tq the, bars br to the machine sides 
between the beater and the cages. ’ ^ 

A good dcLil of MV^sto and bad work is cause^, by ragg^ 
selvedges and /jnlevel laps, but these scarcely come uider ^ 
designation of injury to tl^ fibre. The causes of injury being 
indicated, the, remedies arc suffibiently obvious. Pnjwrl^y shaped 
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pedal no8^ a^e necessary to daninish i \ of inju^ 4o the 'fibre. 
It is possible^r injury libre to i.’mjH fron 11 • blending of 
‘short Vnd long-lfbnSl cotion'<. .'is^bc si tiioirs iTcctrsary fof short 
fibre would prabaLly lx? for long fibrf. Short fibre will 

also*niore reiidily ol)ey the of the j»r currents th< 4 ,M will 

long fibre. , , 

With thin weak fee<l at ilio '.ciiUdinr. or )ightl\ weighted 

ones, there is hOiTie danger oi the roil*-»s s|iringiiig in thi! middle 
and |»ennillii);*]nnj|'s olccoium lo Has'*. 

•Q. ! »i''ei'il)»#ai- iiuiieator ‘-s UM‘d on a lov'ng fninfr^LO register 
li- on! by an evuniile slisiw how^tlic amount 

af Wiig»‘s IS ea!e-il.ii<-il 

•A. The>e .lie .11 Hire* \er) dislinci. t\]jeH of indicator 

({li 11\riKMies ilijff h.is>' Im II most e\ti( n-'i\ol\ iwd, hnl tho^iost 
« jgsur.cine 111 ih< liiiee. ‘iiwl i»\ hi He inu^t iis d, is Uie one made 
h\ IN, Jiiniit»‘d. of Oldham, .irid tins is the une we will Likti for 
' •le«i'i ijiiinn • 

• liiK- jrti Du'i.iine in(ii(*aior>. lIii-n oni* i*. e.onneuteiJ to ihe fiunt 
i-ollt I :-'ni 's }tiinianl\ opei.ii d b\ a sinah* womi on tKe front 
I'ollei, Jus •\omi ilfivifie III a iiatiie.ulai case j% w’het i of 39 
tenUi. 0.1 tile .i\is ol ihe Jtll Is a second single wf)im. wlweb 
xln\t‘- .t :2(» worm when), anri eornixiimdeil with •this is flange 
or •jtlat^* wiiich aels as a wheel with one tooth, and drives, tlio 
dee.iiJiai dial or disc in a manner eijua! to a i tooih driving a 10. 
Til' n* are three ili.ils, wliieli veiy plaiidtiiiidica^ tlf^- tens, units, 
and lirsl dneimah of the haiiK.s |^(Kluced hy one sjiindle. I'be 
decimal ilial d'"\e» lie units, and the units d'.U dh* es tlie id's dkl 
in ^ manner eqmfl lii a 1 -tooth wheel driving a lO-tooth whnnl, 
allhougUit may he es plained that the diiving ip etich case rualiy 
consists of a i driving a A and an S driving a 20, which equals — 
I X % ^ ^ 

4 X 20 10* 


Such an indicator would be ^rov«d ^ fAlows with a front roller 
diameter^of 1 J in. -5 


39 X 20 lO^lfi JO X l-2o x 3 rttJ(> 


12 X 3 X b4U 


» 101-29 hanks. 


Assump^n in^cabur nu scttu 87'4 at a corfoin vaking-up time, 
while t)^ previous week's readi|g been l7’4, it is clear that 
40 haniu par Spindle have been done. A8snmiiig4h%oompamoii 
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(ram^ to havo made 41 TtankH, at’d the price to bf hd. per hank, 
the tenter's waj((* would be • ^ - 

h! X B = 48B p^ncL* = £2 Ost 6li/ 

Q. liiuli^'nu w(;re al)Oiit tc^rlart up a Kew ritifir frame, 

describe fiilK the ])recautions }ou would ado])t (a) before 
actually cutimiencing t(^H)>in, urula(/>) during the first few 
nioulbK of working. What t'flVkst will this treatment have 
tiiwn the. ultiinattj worttiiig life of the machine? 

A. The Miarting of a new niaclniu' js perhaiis llki most critical 
atid imjior^frnt ])arl of its career, and siifords a faii^ cnierioii of 'n^e 
skill and e.iiii* ex]ie»h*<l in huilding the fnune, erecting it, and the 
adjustment of ks variouit part^. One of the essential fattures in 
gaiting up is to see that the In^anngK are •thoroughly cleaned and 
luhripaled. I'\)i‘ some lime aftor staiting siiict akeiiLion should .hp 
given to this feature of keeping all In^nrings efliciently luhn'oated, 
them is often at lirst a distinct Umdency (or soim* hearings to heal, 
and unless Uiis is ehi^iked the hearing iua;y s<N>n he rumttd. Care 
will doubtless have heen taken to have all the holts well screwed 
up, hutiafler starting aud working a short time some of these ma) 
be tested agai^i' with the ser<*w key. The spindles should lie handed 
anil allowt‘d to run a few hours before piecing up, and after tunning 
it is lUlyisahle to havti them re-adjusted each to the centre of its 
ruig, this being ofUui done whilst running. It is ]>ossil)le also that 
some ol the thread wires might need re>soUing, and this should re- 
ceive attentu..!. The r^'iier traverse motioti should lie set to give 
the maximum amount of traverse consistent with absolute freedom 
faoiii runui.ig olt at the ends and taking care to have the traveise 
moving to within equal distances from each end. The utmost care 
IB needed in appl};iug the correct size of twist w'hoid, builder wheel, 
and change pinion for counts. After a new frame has worked for 
about two days the dirty oil may be pumped out und, tne spindles 
re-oiled, then a week or so may be allowed to elapse before repeat- 
ing this o})eration, after „whiph it y be sufficient to add a little 
fresh oil every mopj:^ or so, and to pump 1|he oil out about three 
or four times annually. AtteutiGn to* such points as enumerated 
will undoubtedly tend to prolong the life of a • nd give easy 
workirg of san.^,. ‘ ^ , 

During working tlie bearings of front rollers may be oiled two or 
three times per wedk, and qUier^^rollers once per week. ^ All tin 
roller bearings should be kept greased, and then oiling may 
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suffice ODc® week. Full scffuriii*^ or thitci* pn* asnuiu, 
uudercleareiy^ickcd ever^ tavo hourH, thrcs'id ii )anih. riii'' ruils, etc., 

* wipe^about eve^’ ^’o ami a hal^ hours. 

. After working* a fewanionthe a iinnihi ) 9! heaniigB and fixiugti 
may* be tested. , 

Q. State the probi^ble niuseK of tlu* following defbets in the 
action of tin* iiuil^,*tlie effects pnMliicusl b-, each, and the 
remedies you would ajiply'iii '-acb iiisuiice: (a) Too much 
yarn Hltcked tliet*oj> luidds ujt . (/>) carriage coming 

ineguljrly upoii the (latch , (ej coiiitier-fiillc# to liigVat 
ilie le-Mim.itioii of i!ie iTiwanl run, iii^l id) winding under 
•iiiMiig ^le- format loi* of tk> copjiottoiii. ^ 

• A. (a) Til" usual cause of too much yarn backing off is iiaving 
^iipslack li.icking-rf^T chain, and this feature becoming moro^ pro- 
^ ^oumteiT .IS the cop builds up implies the absence of an automatic 
hacking-oll cham tightening motion and neglect of flic spinner to 
■•tigliten the chain liy hand, or else the iiiitoinalic ipotion is not 

• proptTly 4^1 justed. \ WTong out 1 me of hackmg'OiT snail somotimea 

"affects this problem. • 

{h) If the carnage is coming irregularly on the ^.atoh it inAy be 
due to oil" of the following caus‘s : (I ) Kngim* running irregularly ; 
(Si) uo much Hlni]j-relieviiig motion at work, (8) baok-sliaft l>ox 
sti/jkiii^f. i’4) liong lever sticking or not being ciiaiigtsl at the dbr- 
rect momiml , (0) holding>out catch not propel 1\ si*t, (ti) Ifcmfency 
of winding catch to engage ]mjmaturH^' ; ( 7 ) c.mfiage not set 
properly " sipiare ” o'’ parallel witluhe rollci-beafii ; iHj front stops 
not properly adju^led . (iJj back rthiift inclines not used in acorr^t 
aiijecjuiil raaime)«. UO) very sliuik dowre'^trap cuifibined with too 
much 8141111 d law iiig-off. ^ •• 

(I’j (■oiinter-faller too high at the UTininatioii of inward run is 
usually |db2unt.H] for by suclf circumstances as the following : — 
Too muck governing motion in use ; fbo smuH an amount of nosing 
motion ; de])reKsion levers no^ used sufficiently and equalljr ; quad- 
rant arm H<‘t too far back ; -.vrong profile of copping rail. 

(d) ‘^Winding ifnoler" t^rin^tlie fcfrmatioii of the cop bottom 
48 often caustd hj^tiiu coji bottom being toft heavy', or by the shaper 
d^ing stojiped during the first several dsaws, qr by wa|^t of a 
sufficieotly defined \ipex ^ the copping *rail or j sufficiently de- 
veloped first f^l in the rail, or^bya^ejlbreadB tjeooming too slabk 
and th^ counter wire lifting too much, or the bot^m^ cone in the 
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cop too short, or ihr chaso ”'of the fallcr wire too short, 
or ail excessively slack hackiiig-ofT chf«i)i, or an ei^iBsiye use of 
faller-ftasiilg motidhs, or fuller w^‘iglita touchiti!; tWd floor. -« 

, Q. •J)escrils‘ t he ixblure, cha^.icteri^^ics. and uKimate uses of 
wasu- yarnsrs]iun from (a) cop hottouis, (6) low comber- 
waUe, and h ) greasy, soft wasW and sweepings.^ Describe 
also any cJifl'ererie/s you woulxl'inake in th(‘ S])inning of 
(iach vari(‘ty, imcl give ftill reasons for these diiTercmces. 

A. (ff) k is portNible lo open* dean,, prepare, *and spin coj 
bottom wastu isthei \)n the condei'M-r*systoin or ^lie ])rej)aratibn 
system, hut 111 evefj e:isM a goo«l pn*liniinar\ treatment of gueb 
waste is necess.vy m ih '•luinl •baste breaking machine, a Tor the 
most pa»‘t sueli waste is niiide into giKul, 4e\el yarn of 5’s to 9‘fi 
counts on the condenser system, and the barns hre pt'culiarly wu*l 
suitecl foi and are exiAinsively used as wefts in siicli cloths as quilti^ 
bed covers, flitimelettes, cotton blankets, and sheHlings. If spun on 
th'* pre]larat^Dll sbstein it may lx* Imndh'd into hanks and used by 
makers of rope and twine, eras warp in certain classes oi'goo s, or 
as weft jn cloths which may lx* printed or dyed, such as towels and 
cretonnes (’op iKtllom wasle is much used for calender 1 k)\\1s. 

(A) Nearly all the remarks given about hard waste will apply tc 
low comber waste, except in regard to preliminary treatment. Il 
wKl spin, however, into finer counts of yarn, and is often only 
mixed in moderate pro}K)rtions with the other wastes in order to 
improve the ."vinixings," ;Mid si'ciire suflioiently good spinning and 
yarn. The greater ihe iiroportiou of conilwr wast(‘ to hard wasle, 
the finer tlu'^xninls or elsts Ixater — will lx*, the quality of yarn. ^ The 
uses of the yarAs will be much th«- same, buton' lietV-r qualities, of 
gbods. For the finer counts but not necessarily better qualities — 
tho cotton w'aste may be made into lx)l)bins on the slulibmg Iramc 
and Bpuii upon the cotton systeii/at the mule, t'.iisjA'Vig often 
termed the " pre])ar.K.ion " method of waste spinning, which will 
give stronger and more solid yarusjpf ]) 08 sil)ly fini'r counts, more 
suited for the purposi's of waiii Dr ro]H>-makmg. 

(r) When, however, we come tathe >ise of greasy, soft waste and 
sweepings, these are frt'quentiy spun on tho icj|den,.er mule into 
low classes of w,eft, says from 1 ’s to 2's counts, and used .for sponge 
cloths, oandlewick and lampwick, cheap 'flocks for bedding. 

* The can spinning^frame or Ahe chapon may be used instead of 
the mule for spinning from I's to 2*8 for coarse weft ^or cleaning 
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cloths, ctA, f^)ni sweeping*?. The. weft*vani in llv* !o(^m •is un- 
wound froni^he inside of the cop, and makes liitle waste, hut re* 
quimva s|.ier;ia)*Rlu(tle. without tongui*. and hav.ng a apeoial cop 
holder. 

Q. D.'scnhe fully how the const met ion iyid design of a cotton 
wasU: mule iir^* infltienc***! h\ tlw character of tfte material 
upon which it is laCeiKhsI to o|iei:ile. Stale also the lead- 
ing factors governing the s'..e.eessful spinning of waste yarns 
on ills ]»rit)ci|^e, aiKf imlicate what special nu'chanical ' 
iirnnej'inents on !?!•• mule are iiecessitateil li]^ .hem. •’ 
r»r<j. II\ sp»‘aking. co'.itni wsisi-e mnle^ may lie primarily 
QivTdedcHito t\^(j )innei|:il elii'iS'ix -co;idi*iisi‘i ipuieS and mules 
foi' spiniiiiig on ihe prypjiration system The coMden-.er ss^tem of 
^lirinniiig cotlon ifiste n th** tine on", and is lariind away the mon; 
^se<l of the iwo, heing i.uiislantiv iiiereasing in use, when*as the 
prepiration -.y-lein of spiumiig is a^ipannitlv on the dedim:. (3oii- 
deii «*r iruih's I’or s}iiniiing cotton waste iim\ he snh-divided into 
two gr. :i*'^elasses —those n, winch th** woollen typ»* of hi>adstock is 
us"'l and iliosi* in which th** c »tion headstocl. has been lijken as a 
hiitis. T)h latler is the more iii'Mlern s\slein, and is growifig in* 
favour. 'I’he most distinctive f*‘:iilures an* tin* dniftiiig of the eolton 
eiuircJy lo the carnage without using drawing nailers at all, com- 
hined w t)i ' ;*t‘oial iii*‘ehaiiism for imparting thns* dilTerent sjii«.*dri 
to till* carriag*' during ••ach oiitwanl tiviveise. The roviiijif iifity lie 
delivered from the mllers at a iimforiii^oite thi'ni^f^ut the draw, 
Tint ai onl\ from .j to • llie rat** of the cariiag-* iif'oeinciil -thiisde.- 
periding foi dr ill jijKni carnage “ g.iin ” as distinct froiy the woollen 
sNjitein ol depeinUng upon *' ratch " oi 'sjond streMi, The rollers 
coiisi*,t^tien ol one loji roller line working upon and helw'eini t^ ** 
lines of liottoiii rollers, or iiossihly one line each of top and hottom 
roller-* ,*l’n" wirriage spi***d is^umforin hut the rollers otily^iave a 
very si o a spef-d duiing the lirS, f**vf iriehe*# of th** outwaiil tniver. 
The movement of a hell th^i ca ises an acoHlHiuiefl sjiheil to be 
given to ih*- spiral es. and then* possihfv Irl in. oi so before the 
carnage gets out Mu- helijis nlbvM ifjjon another pulley, and 
larger run ^ulk|^,;nv the third or maxhniini spindle until 

^twisting 4 s txiinpleted. The low Hrst an^ second spindle sjieeda 
keep the twist dow^i to aluiniDium, thu^ kaepingthe yarn soft and 
penmttiiig the large amount of ewriage drafc wittiout hreaking-the 
threaift. * 
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iu (‘.(Htou Waste iiiujfff on tlie«\voollen uiiile heatlBlook systeiD 
flpocial motions an* often employed, suyh as a jackin^-up motion/' 
whicb^uow's the (yirria^e in during twisHTng artk3«lfead ; slabbing 
motion, for p‘gulatin{^ the amount of cotton dfilivpred from the 
rollers each stretch. The e.rr^d of a condTmser mule consists clfieilj 
of long lin^rums, u]ion which the long condenser bobbins are laid 
lengthwim! and are nnwoniid by frictiotw * 

Q. Assiiming \oii liave a mixing of J 2,000 Ih. of American 
cotton siiitalile for sjiijiuiag 40*8 warp, w^iat weight oi 
rmi‘^ied roviiig would you exp. ct to get?^ Give a listed 
th(? losses and then amount. 

A. The <*xact amount wai^u would, of course^ \ary vjjth riVick 
items as Die skill and cari' ot the workpefj])l(^ the condition and 
speeds of the nuulitneiy, and— at the Ri‘uU‘heri#^nd cards — wi^ 
the ideas of Die management hut all these would comfc w’ithin 
certain liinns, anrl might work out aj>proxiiiiatel\ as stated below : — 
Gpener . . 4 per cent. 

Hn^aker seutehei . 2 , 


I'niisher scuteher . . IJ ,, 

Gardii g erigim . o 

Draw frame's . , I 

Kl\ frames ■ H 

Htaiiing with ih. opener v\e iiia\ iirid the waste, and the 
amount of gooi] cotton jmssed forwaj-d from each ])rocess ny cal- 
culation as follows ( 

, l2iM)(I X 4 / .. . 

il) mu = Ih. of tuasle at opener, leaving ll,/j201b. 

good cotton ])ast('d foiward ro card. 

11520 X .5 


( 2 ) 


mo 


ir- 570 Ih of waste at cards, leaving 10,944 lb. 


of good sliver. 

10944 X 1 

(•0 100 ~ l09'44 Hi. of waste at draw frames, leaving 

10834'5(i II). of good sliver. 

10«d4-5l) X i«r, ^ 

(^) — ■ “ lo2'5 Ib. "of wrt.8te at the flj'frames, leav- 

ing 10,672 lb. of ^ood rovings. 

A pdint of particular importanco in this conuezion is tns differ- 
rnce between iifhking the calculation in detail as above, and 
reducing it to one operation as belovf*. The total perce.ntagec; added 
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up reach W-Tj. We may reasan this: if l,;Vlb. t»f ^othi lotton 
produces 14*75 per cent of ^aste, what will 12,000 11 j).oam*.t‘ ? 

' lonnn 


^I4*7.fx 12000 
100 • - 


Tliis would only leave fO,230 Ih. of ro\ in^i* , whereaH the delailea 
calculation shows the weifflit of rovin-- to he 10.070 Ih.. 


Q. Woftld it be possil^i* for fou tell if any of the wastes 
made in the forej'oiii*; question w«*re due to l)ail ))a<'!king or 
fault} i^in nine *' ff how* would }ou ])roi‘ee(l to do- ■ 
• • teroiine this ^ 

A. The diiajiiiliiti'd cunditu'n ol tlu* mg ur']>Hckiii{^ of 

lipr^may} of the hales ol Aiiieno:^i when ihey reach Xhis country 
is notorious. Tfie actual weigfit or jxTceniage of wastt* may, how- 
e^r, not attain i^igh figure i ; due to had packing. At any rate 
^anordirmr} inspection of the hiiloK of colU>n when tlu!} roacli the 
mill should usually di.sclosc faults diut to had wrappering, such, for 
•cxftnple, as staining and dirt\irig ol the cotton. So far we are 
^alluding o#ly to the packing or covering of th<> cotton hales. It 
4s quite possible for cotton to Im: falsely or fraudulently packiKl. or 
damaged, apart from the (piestion of wia])ping. or to ratik H>iun- 
rnerchantable cotton, and by the usual contract ruVes such cotton 
may Fie claimed for hy the put chaser at the value of the sound 
cotton at the. date of return. Falsely |»acked cotton may leave djs- 
linct rtkeess of the tare, or portions of inferior cotton iiu^ lie in- 
cluded in lh(‘ ha4es, the tare exci-sses hei^g evidenced by WfMghing 
after taking olf, whilst exisTt exiuinnalioii^f the kaliM after opening 
may disclose other faults. Gin-cutf cotton is |n' h.qts r>ot as easily 
deteAed us false ^ckiiig. hut maybe suspected hy ^xlra cleanliness 
of %niall samph's, hy a distinct tendency to curl, or by samples 
breaking loo easily between the fingers and thiinllis. Naturally, it.s 
presence ^ill manifested in^the mill by increased W'aHte,*wor8e 
spinuingTjiiTd yu-rri, when pr^mmt in^ large quantity. Tha, 

spinner rndy make Ids claims for falsei} ]iacked cotton thi^ugh his 
buying broker. 


The Knd. 
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M* ti M'!'- jv I. i'Ki 
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111 ||.|I‘ ‘<<f. 
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Ham wiii'k .'Dili li.'iii s|iiitii :,4 .■ 
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- - l^^'ltiii' (III II. 
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Kiiviiiii'i, liVi. 

I^i'iilillll' liliir'liifli', .l.v.l. 

Hliiili' lio.iti-r ilii'P|iiii”s, (i. 7. 
Hliiiiki't I.Miii. :':«i 
fi^iiki'li, •'■il. 'ttW 


iitiMli;! Ill I'ottiill. :7l 

<‘\l I’l J * IIIIN& nil ^^l .ti' in I it- Ilf.. I l-ftj, 
i /». ^ 

i.iii'Diwi?. 'AW. 

I’liii iiitiiiiii^' Itlii'l l‘l:\ l*i:{. » 
■'III. I •nii(|(<n"i »iiijni:'i'iiii'lMs, .UKi-S, 

r 

< Mil llUl'Illi". i !li. 
l■'Il•lln•• mil''. Ill I. 

il\. ■'.I. I 

^^lUlln, lln|sfji|;\ I “v 

•tups. 1*'. Vi. 

- ^\iMti's ti'iiii I'lU'iliim ciipiiic, Ifi. 

, - ^\nstt^ J7I. 

C'Diini'.' iiml spliiilllu' liiMi'lillK'IX, 

4•tli<lllf^ fmiit pllitl' nf. J(|- 'y. 

^ Hiiiliiilirswi'M I'niiiliii loi Inr, IK), 

i piit*‘nt fni iii'rfi'i'1nii» snli'-piiili* 

I 111 , iri-* r 

- - uniihiim lliil. lio. iM. 

Hiisfr. IS • 

! - liiiM'liiitci;!. nil kliiils Ilf. 

Ilf fiitinn wiisii- itlii f. 1.K). .”il)y, 

I - — (»nn'ial U'liiaiks 1)71 till', 17 K, 
4 mils fur ^\lllll||||*:. !»4 


J!l«'ii(linn III tlii'*wjisii' fiiiiM iTi\7ii« nniss*ls,*‘j;Vf 

I - rn]w, •JJ'f. 


^ i'IH'IIit. 71 

nliiWitl" I'liillll WMSti' 


- tniitstij, ?;■!!». 

' C'nm:i;,'i‘ ifluidiiii' iiintinii, Sfifl. 
htcip-iliiilinti, I’lllj^. f 


l^)ia|)iiii spinning fnmii> 'tJii',', l!)7-:KIJ. 

!l. Uiinii 


lilim-i HiMi fin’s, 1 17 
Holiliiir wasii'. 

^HiiIiMih, *):{. 

Iiihjlli's pntiMil'' li'i-MiriimK l•l(‘aInn^, il. I'Jiiini mills, inirlii-iiHii’s, :IW.8. 

Hntaiiy yivns. ".i;!), jCitv (Jiiihls I'xniiiiiiatuiii iiii(>sl]onh 

Hniiuwoll niitniimtii' fiixici. Vl»i. „ i ’JSs. 

Bn‘iikiigi' Ilf rniiiU'iisiT ends. Sl-2. 'lOInniis fur mumiuiii system of stripping 
Hnakcr ninl finislicr i4tn1s i uipiliined a ^^mdnv'ji^il (Itiffein of ijanls, sil. 
mth Scdtrli feed, t'lrtittTlig iiiid niliiii', 'i;l7. 

- euni, n.i, l.'fli. • -- floth-', i.4i e':|7, iW. 

- — wiili doiililc lap ftinl, 1;I7. ; I'loarer waste. M5. • 

- -■ 4 -- hripiH'r?r(.*(lpr, j fiiJin nnilcH, 5H. 

- eaniiiig engine, HO. • I Clothin}; for eoRon waste canis, l.’i4. 

T — - diineiisii^ii, weights, HjiftHK . Cloths using 4'ottou waste yams ?66. 

ete., of, IW. ' , I Ciial, eniwumption of, 2.'»7. 

Bre^king'Up nnieliines, 110, 111. tuoane waste vunis iW. 
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II liii'dli -. >1 

hfliit i\ III x\^i .If. 7 1. , 

IhlliX ll'illlili 1 ll ill 'I*', I l.'i-.'t, 

|t>) 1 'ill III w.i li , I IS, i m 
ii.iiiiiu lap . I4!l, l.'•.‘t.^ 
|lrl•|»•••lMl4l.l|* fill ftif liJii'hi I 
„ fiiiiliii I nr'iiif, 140, 141, 

't 1 12.^ 

“ wide flip , l.'^iO 
wiili V I'llilf '»l. 

liiiiK ifimi-.. rtiirdd, '|i*'’d'.. fff., i' » 
lift' liiiif Ilf l■l;‘lltv-f(llll' 

'Pindlf', I'»7. ' . 

Ilf a|4 ■iiiilifs f'lr ■-idf liids in'" 

I 'ill'iii wu-'lf fiinls, |0!t 
id lllfllkiT fiirilnili^fllVMH'. 

IJ'*. „ 

* Ilf liifiiknii^ lip iiitifliiiifs, 

IN. .. 


f<i' MIIlklMi; lllt'i MOn. '»7 / 

— ■ - fniiii fiiii'Mii- fiids nn’lliinl'iiif' 

,(lfli\fMii2, Jtrl/ ) 

— (ifllllUll IlllJI'llt' Ilf, 1. * ' ■ 

■ - — iii'i.-liii|fi-^ 10; ^ir .1 iifi of, 10 U. 

— ijiixiif-' 'if, .HiT 

- — iMiiW'xMtlifillfin lifaiUvlf,207, 

*’ --'tH, 2(n,5l0. ' , 

.. -J*. - rrnind of iiiovfiiifntii, 217. ; 

v- \nth wool If 11 ]iftul‘4oi:k,2yi. 

— --or W|kd('i1ng yarn, 2:48. 


i Ilf I)> rliv iliiilliliT llll|flllnf^, 

l.'il, l^2 

• of ^^iiniling fiiiiiK* of, U'L: 

. -.lnndK r.M. 

. __ • i»f SI iitr-hini' niiudiiiif, 127. 

--- of siii'^lf lini^hiiJ!{ fiii'ding 
^ 1.5M, 17'U 

- *f -siiiMlu flni'liint' fiiiuiK' 
•with^iat4‘rit Hi'olfii fqilni 
• • and payout “ Joather-taiio ” 
fondnuMT, 1C7. 
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(J()TTC)^ WASTK. 


OiHh fomkon chhIh, » 

Dirt rbllcrH for nards, 177, IHH. 

DisjKNial of tlif - roinlior \iastc, 32. 
DoiibJo I'loth 'wrjjivfi witli wasU* cotton 
Wl, ‘.'3S. t 

- iloft'T ('(iiidon'iorH, 1H4 

dolliTi^ armni'ciiioiit^ for uottoii 
woNtr card'*, ]Hi.‘ 

— lap lucfri'Ml for iin^akcr card, lUf. 

13 , * 

l>nihliini' wa'tic, 2i2. 

Dfiulilo windiii)', 212. ' 

— yani on fruinc':, 7i). 

Doiililin^ fi-aiiicM, \viL'.lc aii-l stop- 

' loot Ills for, li’l. 
ttfisl. in, 2<i:j. 

J>ran^li:in^ of nittoii wasit* on 'lie 
\riisii. imfli', jo'l, JM, 

Drawiiai'K fniTiici, uy 

— tiin«iioii for innlc, i.i'f li 

Drl^ili|{ for var. ulc -lundla HDccdn, 

210, 211, 212. 

Droppiiii^s from l.la-l* Ircatcr, 0 ” 

— • iirkrr n, ll>, H, H. 

— - of ootlon wasli', 1, o 

Dust ertrai tiot and ilic ^^ire uiotlnri;; 
of M card, 22. 

Rwramh »>asu‘, 2Hi. 
l'jr<T"ion i.t r.nniL’ frami , MSI). 

- of sTu teller, 

Kvi^ii IjOikIi on *• P'iiin , ” rollors, ]fi4, 
l.'iO, IfHl. , ‘ 

Kxc«ia.MAi' use Ilf waste, 77. 

Kxtrai'ts from iivcul coiisulai rcnort-n, 
2ii0, 2fil. 

Rztra WHi-to from inferior coll-'H, 64. 


•Finisher carding en(nne,d91. 

Fire nrotcction, 2H4.* 

— risk with I'otton^aate, 268. 

Fires iJ l)low-»Mim»fl7. 

Flannelette, (ftingerrt of, 268. 

Flat ci^<. 176. 9 

- — hti ippmg, 20. 

. - carding engine, mvolving, 20, 21. 

— s-tripK,,lH. 

Fly wi^stos from canring Engine, 18, 67. 
Fnnit platii of tlui carding engine (the), 
20 . 

Fuller details of wast'^ in Indian mills, 

r>r. * 


I (tAiTiNo-m* of ring frame, 3‘<H. 

(iHiige and sfK'ed of spindle a\ the 
j noU*. 2.t(). ^ ’i' 

I 'Icitriiig plan for iimlcs, 347. . 


!' 

I 


lh-,7\ 

}c;ic*'hI remark^ on the carditig»or 
••01,11 111 vvnstr-. J 7 \ ’■* 


1 1071114111 •mjiortsof .otton waste, 1. 
. - - -of Imters, I. 
j *Tin eni eoiton, iMn. 

' tTiad<“v of coUim, 373. 

'(liiieling ami stripping, 301. 

' — maisliini's, 3il>. 


- » ipes, 31.'i. 
‘5uii-coU.»n, 203, 20*1. 


1 1 1* Nil eaids for stripping tsjlinders, 80, 
' 31. 

i I lard emis, 263. 


I fiotii (Hip lioiiom or other hard 


waste. 120. 


- mvings, causes of, 52. 


FArroiiY in^peetorh lU resja etof cotton 
carding engines, 21. ' 

F"lso packed Aottou, 303. 

— twisting luaci/liic, 'Ji.'i, 

Feiicy roller for i.-ar^l, 151, 177, IHP. 

b'aiicy ’’ nilliT, the usi'd m cotton 
waste canling, 154, 817. 

— - 'Htho), IHS. 

Faults in lajw, ”.78. 

’Feeding nicthmls for er card, ‘UO, 

162.. 

— the breaker card (motliod^’ of), 186. 
Feed nilluis of card, 1 87, 

weighting of, IIP. 

jj'ibre waate, 19. 

Filleting rules, 311. 

. Fine oouuts from waate, 2,'>4.' 
Fiuiaheroard, 166,'' * 

four bobbins, 26 *. 

— . — methods of >jodin>f tbe, 140. 

— • ■— two bobbins, 268, • ' 

’ with quadruple ooilers, 172, 178. 


I • • - leniedioB for, 63. 

-- waste, 90, 91. •.171. 

breaking iimplmie, 90. 

HuadsifKiks (the), 206. 

Heavy driving, llS. 
rieilmann comber-', 32. 

— cotton coiulier, 19. 

Holland’^ web conductor for carding 
engines, :10. 

TJopper feeder for card, KIO.'* 
feednra, waste fr6m, 8, 6. 

Horsfall’s card grinder, 183. 
“H'^mbug,” “Fanov” and dirt mllets, 
'177. 

.Huidh'ig rolld's the, 164, 177, 188. 

lupoBTKD cotton, ffaste, 1. 

— soft waste, 1. 

Improved lattice feed, 152, 168. 

— tubular wifiding maohino, 243>5. 

— waste slttbbiRg frame for ]ftepaia- 
' toiy system, IW. 

Indian cotton, 66, 868.- 
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liidian mill vute, 6G. 

■ — raw cotton, 

Indicaton, 887, tg 

^nferioacoiton, frolb.'M. 

Injury tft cotton fibroi, jfro. 
•Irregular laps, 8*% 

JacxinO’XN motinns, :i8l. 

Josephy con^eriBerH, IHl. is:<. 


•j Muir p‘'«lHct;(ins, MIT 
*1 — sjiii.n iif* ami wa*-!!*, fiH. 

I MullipiierH. oGl. 

I r 

•^N'A'iMlTil roinhiMs, .'W, H.'l. 

Nrjipv, tllri^•aud Jrafy n*vinj?i, « 

‘i.f. .vJ. 

• Kama's rrinodioR for, fiS. 
pHlrpt 


•KiHMt of wastr, 2^0. 

Eiruhner b&tcr, 

iCapdriim inotfaottol frr.lntf'iflo i^iaIut , 

• ra^l. Ill ^ 

• faults, .‘»7 h nfi. 

— Srkiitj ]iTO'.niJtiou, a*'.'*. 

waat<Tf»7. I 
Ijoltu'c feed for rara, Ifta. ^ 

Leaf hnr wasb*, 7. ^ 

^iAtlirr-lape r<iTiiIoi*^i (piiU*.:) IGG. 

Le -ttMO ^ l>ratcr hiii^., 81. 

J%tLcr on roUoTi uitli waste, M 
lii^er-iti dMppitii'H, r>*l. 

I ■ *flv dnippiiins, \ Ih. 

— • U‘th, 1|L 

' •Link rrgulttor, iifJ. 

•Lmters, iHI. 

Lnn^' lilirr in flat strips, Il^ 

Jjnrisr uottoti :!<)•*>. 

MAcnigBnv for wastr, 871. 
plan of. 2111. 

MMliinr:i niurrorlrss iisrd in the tirai 

• went of cotton waste, suininary 
of, tW. 

— with fans, Rfijuviximatr wnglits 

and nifloMuretiioiit- of, 118. 
willuiut fnna ajjproximate wri/'lils 
and mrHsuKiniciUs of, II.'l. 

Maklig of waste in ffition mills, 2. 
Muiagrr'ri Irtlrr tnP w%ste in rollor 

• mills, 60. 

Manifold^’oilrr RV’dirtii, O'i. 

Meth^H of drlivrringeoUin waste from 
tipishr^-ards, 161. a 

_ f«Adi!^;< the iirraker card, 136.^ 

fimshrri'urd, 140. 

Mill planning, 806'H. 

Mixing of cntloii wastr, 

— treatment, 2''7, 

MiiingM,^5. • ^ 

— for wa te yams, ‘2rt2 372 — 
•Mndrrn rovin^iu^i^onuTS, 72, 73. 

Moisture tests, dTx. 

•MuIo cleare9 waste, 5fl 

— defeats, 389. 

. dftailK, 991.- 

Inniiu waale, 208, 204, 20% 


(tiiJiUMioNAKi.ii: was’rs, 271. 

Oil. riiiisiiinjdK'n of, 2.'»r. 

remseiiiet fioi-i gi catty clot Its, 278. 
Oiling anti clt ‘iiiiiig, 88, 

I Oi>lliuin wilittw, *12, '.M, 

- iiiiit hiv-, 10-', lOd, 104. 105. 

' Onr i'\hiiili‘r niiirlinie, approximate 
* weights and iniltsurrm ‘Hts'if, 1 15 
Ojiiiiets l'«r l■^vln|^ waste, 72. 
wa>.;it fmir, 8. 

Opi'iiing anti cleunJiig (»r rotton )vastr, 
li'.i. 

‘ 0\er]fN‘k M-witig irviiirlr*it*s, 27f). 
O\er|{io!.ing ami kind6 of wasU*, 262. 

' l*Mii of mnlis 839. 

' l*HHSiige of .'i^ttoTi through waste mule, 
205. 

I’atimt Miiloiiiatie frpding maehido for 
Itrraking eunlnig 1 ‘ngiuos, 171. <• ^ 
' • for ]H‘rfe' ting side unds in carding 

eiu'ines, lOSl 

- *‘i(‘athtM-tapti " condenHer, H!6. ** 

IViMihnr hpinning niaehinuH, I'J2., 

Pur eerit tial 'iilator, 8s6, 892.* 

IVken ’g innehine fr>r waste, 118, 1 14. 

- tnih so. ,«l, !^U. 

. Pirn winder, 

i Plan of Itn-aker r.iid finisher ranf!*, 175, 

■ — - canlmg and*spinning plant for 
I uott'-n waste, 219. 

J - - — maehinqry, 21!*. 

, Plant for el(‘aniTig cloths, 27 1. 

I j^latt’s ciinilor.serH, 30G-H. 

I r^ohsililo systems of machinriy, iu usin^ 

I •rotten Waste, 90, 97. 
j PrciiaralK'n sysleni, i8h. » 

1 p— ' iir waste yarns, 161. 

* of machinery, 97, 

' I)rc]iving tndbliine for hard waste, 110 
ProcoiH tk nieavcnng good cotton from' 
cardw'g rngiife strips, 88. 
Productitm from waste mule, 206. 

Produc^ofh and s^dics, 87(ib 870. 

— of coyi»n waste maohineiy, 100> 

. mulv, 84I)S 

l^^cel of condenser yams, 248. 

cotton waste, 247, 248. 



COTTON WABTK. 
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Quajjbupmi ooilar ca^, 172, ^73. (fihort fibre Btrips, 19. 

Quesblbiu and answora, .‘t7 1. Shutfcje |«gK, - 2 .0. *' 

(^ick tranivefse winder, 3G2, ! — longues, 24 1 . ^ 

^ , I Side onUs, moton-fpr^ards, IL,. 

KAiKiNh inaittlimu, 2‘’|j. ,lj — Hliven for'rafdB, 1G8. * 

Kec'odinf intition, .‘13 i. , j Singlu-lxjilier breaking carding engine,' 

hcoovuriij<; gJKwl c •ttoii 'tn»m carding ' t.is, 1,}'.). 

engine htri|w, pre/u'ss of, Sd. ' finishing raiding ougino, 166. 

— ■ long fill/p fmiii card strips, .Sfl. ! - lap-foivning aouteiiing machine 

Keeling, diOG 7. ..^jvilh liopiuir fceiier, 126, 127. 

Iteeleis’ waste, 242. - - ‘•riiti-lii'r with linp|HT feeder, ‘JO. 

Kemarkh on oot-ton waste ranling, 17o, ■ Six-j*yJinder jiitu hine, 122. " 

171. I S! ewci'in*; i>f rops, 21'1, 241. 

- -- I iiiw-spu'd driving and waste I Sli\i*r wa u', .S.5. 

■ .miles, 2 e'l, 210. Sliibhi'r foi rntt m w^te, IK9, 

Krnioviil of <l,rippiiig dn-.l, 21, 22. ' Sshlblmi'i niofion (tin*), 2IH-20, 22.1-4. 

Ke'aiiliiig lU'ili'iii t'lr ritt iiiigt*, AO 5. . — - lor mule-, Lll. 

Keversiiig iiioli>iii ft'lio), 221. I Siiiith's niller stnii'l 'i2s. 

' Si)a]»iiig apjinr.iti’ J, ‘.10, US. 

' "• apiili.tiii'e, III*. 


— — lor spindirs, 

‘^rvolving II ii I'lirdiijg riii'iiie, 20, 21. 
l{e-w.4>liiiig '•! gicasv « lotlis, 277. 
Kiii;H"llei, 102. 

— fiiunr forcoit'ii w.isle, 2 Ml, 

— - ir.iiiirs. doif.ile Mini on, 70. 

K'ltli’s ]HiU'iii. aspirat n, > t. 

Itound <il iiiovwut'iiis in rott.oii wasle 
1 11 me, 217. 

RoMiig^ roulainiiij 

— tioff in, ol. 

' KoMiL'g liaines ioi banding, llilS, 

w.uile.'fjlb. 

-- , waste, (J.». 

— - - oix'iiei, 71, "•*, 711. 

“ iiiiotlirr iniiKe ol, 79. 

— ojHinmg, 72. 
ti*.atinetit of, 71. 

Kollcr rare], 200. , 

— stands 


Soap Wibtri, 

ShUasli l«*i «;i.Msv rlntJis.dTT*. 

S 'lt-nai'ivs <m:,.i‘s o|, o2, 
leiiiediiN Im, .0 '. 

S >11 w.isp* Ml iclnni's, 2711. 

•‘.Sidin’ feed, l/»2. 

S iiid rops, j.|.l. 

Inbs, causeh of, 51. , — rop wiiKling nni' bine. 24.1, 244. 

, Sorting t ibii'S 2S4. 

I .Sperjal ui>4ioiis 2.*9. 

‘ - it'lleis IS7. 

Sjav.itie.atiDii tif I'otloii waste card, 183, 
I l.‘W, 1.50. 

■Spiked ryJindoiN, Ub. 

[ Spjiidic and eop, 194, 19.7. 

I — revorsiug iimii'-jj, :J35, 

— slop motion. •2‘A... 

, Spindles and pmdin tioin, *2(10. 


KoIIcin and deanns; uajiistnient of, ; Sjsiuge dotli Iihijii, 2 fT. 


174, 175, 170. 

— of (Aiirdiiig eugiiios, 130. 
Kojiiw for grinding; 815. 

Ltubbui-h for eondonsers, 1G2, 164, 105. 

ScHAKLIHADM liain, 11, 12, 

' Scotch feed, .113, 

— ■ ■ for eard, 141. 

• melhixl of feedings the fininiier 

card 111, 142, 148, 144. 

— or croHs food, 92. „ ^ 

Soutohor bars and lap-licking (the), 

127. , « 

drop])ingR, 6. 

— for cotton waste (the), I23t 124, 126. 
,. Souiichera, waate fram, tl ■ 

Solf-actqjig mule, 222, 223. 

— mul^ work on, 68-7. i 
Self-actor male itlie); 203.^ 

Sewing of oleaoing clothB, 276. ' 
SbeetingB, 236 


— or eleiuniig eloth", 234, 2.37. 
Sqiiecxing of grea*-.. elollis, ‘27 1. 
Stretrlujil nivugH, raii-i>i of, 53. 

tvinodins for, .5.3. 

— eylindcra liy hanil-cardfs -A 61- 

— diiht, removal ol, ‘21, 22. 

Snapping and grinding, 8(1!.* 3B1.' 

^ by vurimin system, -3-6. 

of cards, 2 A ^ 

fiat cards, A, 21. 

! Stnjjji from cards, 18, 83. 

Sto^mntinn for mules, 338. 

KtopL ^tions waste mule,.213, 214. 
knres, 266, 267. 

Summary of mi. hjpim, ' 9. 

wastes, ]6,"l1rt 

Systems^of wiachiueiy, A ■^7. 

Tablhb for sorting worte, 284. 

oondensen', 168, 1 A 1 A 606, 806. 
Tapestiy carpet, 289. 
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Tteig for IS. 
lirtB for coimiK 8T6. 


thread «ctraofeor,^^Hfi, |1, 8S. ^ 
Thieo-epeed driviof; uud twiuto mulos, ! 
• lemorlu on, 216. • I 

Throe ipoede for mule fqriudle, 2^. { 

Threo-Hpiudlo speeds, I 

'ria mllew used for ftHjdiii" Uiu fmishei'*'' 
I'ard, U5.« • , ; 

Treatmeut of i-oviiig wuhte, 71. 

— of wabtff, 

^ble sjrindle :i4K. 

Inplu tajMi rniiiloifler, 1‘'7. 

Tn|)a(l n-{jula!i«jr, I'iU. 

Tubular Ixiiidiii}', C(>} 

Twistrfvni-binl 'M. 

i\ iii'ihon, .‘54U. 

— Itl.lc-h/iif, dJo. 

l’wo-i-\liiiilL‘r msifliiiH*, af^ii'i'iiuafe' 

iiiid , fif, n't, 

J • 

Id' ukor ill. It. 

ITiidPicaMM':- I'T ( .inls, {|. 

nnO.’CU K anil's, df. />!. 

— — j I'll u'die^i fur, b2. j 

.Unixorsni jiniinpli* (lIh*), '7d. 

nittfjjj ■wjii.tc '•<‘1, IT*'. ; 

Opriulit '.pmdle >\nuli'i. :i(i4. ; 

Qso ol sb/ios, iiuiu-<'C'>h.ir3 >va‘.l<‘ in, 2ri.'i. j 
HvfS of fOttuji (Ibr), 1. ' 


\ 4cr!'i»ehVhft'iri ol sti'i()|>iii^, 2 M*. 
YtUions kinds cl ('ittLdii Mustr iircji' 

Vciitilaimi) of ranl-n»tnii !•> Iiuis, ill. 
Vi^oj-tic \!i,njs, 2(j0.„ 

WinnrNi;, '.M, 2Ms. 

— caid, ‘.I'l, W) 

— r',rn, •J.'W. ,j 

WnniiuH ni:!' linn-s, HffiMK). 

WttiiKal wiisUs 

(w^t), «i. 

Wosbiiy; of cImiujur oJoths, 277. 

Waste Huid stop-motions for doubliujf 
fnuucH 6 1. o 
• - at caruviM eu^ue, 18. 

— blowiag-nxim, .‘1.. 
bobbin, 85. 

- burr, 271. 

-x oalculations per oent^ld, U, It 16. 
-oaid,Wl. 

oondenvi*< 

— calt^ngeDSW]bi!^bIocanlf^lW^ 
side diven, ]68. 

— oardeeNlQi lattioe fe||ler, 168. 

— olehrer, 85. 

r- oomber, 82, 8^. 

— delit«iy^, 11. 


.Waste filing, 19. 

— fly, H 67. 

— from Imll broakoi's, i. i 

-- Urighi >11 ti- 'uci' hopper 
f<s-der, ' 

® liopi>er fiSHleiv, 8, 6. 

- leal b*s, 7. > 

o]K'nnrs,rtJ. 

- si'utfhers, H, U. 

■ iinr.1, 70, !W,1>71. 

ini]l>ritid (‘oLti'ii, i. 

'' - si.fl, i. 

— in Aniciifan mills, L'Csi. 

— bliiwiii!; 1 1 .'ll II, :i. 
iloiililiilj;, 20 !. 

Tmli.-iii iiiilKfiillei t#‘l.iils of. lil'.. 
wi*:'\nii',''li<'il->, 2:V». 
ivijiiii" uji oil, 21*4? 
leiif iW, 7. 

JlMi’liniiM}' .A 00, !l'i 

inakn^ ol, 2. 
iniKiiiMs, .i7-'. 

iiiiile, ]>i<iihifiM>M fiiiiii, 2(H» 

jn’i mil., 5'U. 

- qiu'-'tiou (llif , h2. 

Iis‘lcr2j ujj. 
lOMII'i, IJ. 

- fniiiu*. *<Js. 

-.iivfr, N/», 

'7qnniu<< imii htiu , 2 ' 

lie^tiiiu lor, 12. 

— WUsIli'd S(>. 

Wastes 111 tlie wiMtllen tniido, 262. 

— siiiiiiMiii;^ ol, ir,i7. 

Weavers’ Miisle, 212. 

Wm'iJig of cotton vviiHlc >iWis,*2«S2, 

2:m. 

Welj-eonflin'tor inr •• 

Web eoiniWI’li'ij,, in, 

Weigtiiuj^ol r«Hl hilHs, 116. 

Weights and ]i iiiv'ceijlsor unu-hinns 
■titb fans, 113. • 
without fans, IIH. 
oiitM’vhndor iniiehiift 
fib. 

— - — two-cyiindur iiii|i,chiBe, 

116. 

automatic feeding* 
machine, 172. 

— one brookinp* and one 

9 CiniMfflng engine with Scotch feeder 
, and ting-%>f!er oondenser, 166. 
Wheel^nbUng motion, 221. 

Willow f(A oottem mte, 101, 108, 106, 
107)108, m 

— moohiw (tho),^ 101, 117. 

Winden#wiut^ 242. ” 

Winding clfoh formnlee, 287. 

. ofiek moion, 227, 228. 

— for solid oops, 248. 
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COTTOW WASTE. 


Windingifraic^Mr 36i; 3G4, 8^ . 

Win' cAini;* of a card and dust ex- 
tracticM, 22 . 

— coverin;» of cotton wostn card, 184. 
WoollSn and worsted machines, i2R6. 

- - mUI wastes, 271. , 

' Wool wastes, 870. 

Workmen, 254. 


Work on self-acting n^ules (the), 68, 
114.85.06,57. 

Wrflnping of cotton, counts at ocn- 
d^naer, 


Yaum lor sewing machines, 276. 
Yams, Vigogne, 260. 
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